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TO 


THE AUTHOR 

OF THE 
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My dear Madam, 

^)rcsent little work aims at coniiiui- 
ng, on a plan similar to that which 
lave so successfully adopted, some 
nation on the structure and functions 
• Animal Body. I cannot flatter my- 
-*j witli having succeeded ’n removing ail 
the difficulties which attacii to a popular 
consideration of such a subject; much less 
with having imparted to it any'portion of 
‘he attraction which you have given t0' 
Chemistry, Natural Philosophy, and Polit| 
111 Economy. I have endeavoured, how* 
'I', to present a general and intelligible 
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view of some of the principal facts an. 
doctrines of Physiology; and hope it may 
be of use in giving correct ideas on this 
branch of Natural Science, in which the 
best educated, and most able part of society, 
are often but very little informed. 

The admirable work of Archdeacon 
Paley, and the Lectures which have been 
delivered at the Royal, and other Institu¬ 
tions in this country, have produced, in the 
public, an interest relative to the A 
Economy, which I shall be happy if 
iittle^volumes may at sill tend to proi 
or to gratify. 


I remain. 

With gi jat regard, 

My dear Madam, 
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Your faithful Friend, and 
Respectful Servant, 

T® AUTHOR 


June 24. 1827. 
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THE ANIMAL ECONOMY. 


CONVERSATION I. 

OF THE INTEGUMEKTS. 


DU. A. 

I TOLD you, !i liltle l,lnie since, that after you had 
made yourselves pretty well acquainted with the 
rudiments of Ciiemi.strv, Natural Philosophy, 
and Political Economy, by means of the pleas¬ 
ing little works which I put into your hands last 
year, I should have another subject in store for 
you, and I cannot do better than introduce it when 
your brother is with us. 

HARRIET. 

I recollect vour observation, and look forward, 
^*vith mucli pleasure, to the same agreeable mode 

VOL. I. B 
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of receiving instruction, which you have before 
been kind enough to aftbrd us. It is delightful to 
hear of a new set of Conversations. Pray what is 
tlie subject of them ? 

DR* A* 

They are neither printed, nor sent to the press; 
and you will be surprised when I tell you, that in 
this new object of your attention, 1 purpose being 
your instructor myself. What think you of a little 
professional information ? 

HARRIET. 

Why, papa, it is hardly possible that those who 
Jive in the house of a physician should not fre¬ 
quently hear medical subjects talked of; but is it 
really your intention to give us some instructions 
about the cure of diseases 'i 

^ DR. A. 

By no means. The cure of diseases is the pro¬ 
vince of the j)!iy&ieian or the surgeon, just as it is 
that of the clergyman to preach sermons, and of 
the lawyer to bring actions and plead causes; but 
I need hardly say, that the studies of religion ap¬ 
pertain to all, though the sacred duties of the pul¬ 
pit and the altar belong to a certain set of men 
educated for die purpose of exercising them; and 
Charles will tell you, that though it requires a 
lonjr series of laborious studies to fit a man for the 
practice of the law, yet there is much elegant and 
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useful information in its preliminary branches, 
ami much that it is incumbent on every well-edu¬ 
cated Eiiiflisb gentleman to know. Just so it is in 
j7hy.sic. A very useful share of knowledge may 
bo obtained, as to the structure of the human 
frame, lor example, Avithout a person being led to 
dabble in the treatment of its diseases; and there 
is no subject which Is better adapted than this, to 
excite wonder and admiration at the power, wis¬ 
dom, and beneficence of the great Creator. This, 
in fact, is the subject Avhich I mean to offer to your 
attention. 

Cir ARIES. 

I am veiy glad to find that you intend giving us 
a little information about the structure of the ani¬ 
mal frame. 1 liaA^e often wished for it; and, indeed, 
have had serious iutcutions of attending a course of 
anatomy, that 1 may be better prepared to treat 
some of the cases which occasionally come under 
the consideration of the lawyer. Hut how will you, 
girls, be able to bear with anatomical descriptions, 
Avith accounts of bones, muscles, and joints ? 

DR. A. 

Never fear; I shall not make the subject repul¬ 
sive. It is only so in its associations; and I trust 

¥ * 

you will soon learn to contemplate the animal 
economy, as a centre of wonderful design, and ad- 
.mirable' a'ptitude for the purposes of its creation. 

B 2 
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SOPHIA. 

Indeed, papa, considering how often physic and 
anatomy are talked of in public companies, it 
seems to be soinewliat proper that people should 
know a little of the subject of their conversation, 
rather than descant on matters of which they are 
entirely ignorant. 

DU* A* 

I hope I shall soon be able to show' you, that 
the acquisition of a very useful and agreeable 
quantity of knowledge, relative to the human 
frame, can be very readily and pleasantly obtained. 

In commencing operations, I .shall begin at the 
surface of the body, and first tell you a little about 
tlie external coverings, or integl'ment.s, as they 
are called. 

^ SOPHIA. 

What, are there more coverings than the skin ? 
I thought that on breaking the skin you got at 
once to the flesh. 

DU. A. 

This is rather a hasty, but not an unusual con¬ 
clusion ; and I must anticipate so far my observ¬ 
ations, as to tell you, that w'hat you term flesli, is 
known by the name of muscle, and is that parti¬ 
cular substance which is employed in moving the 
different parts of the body. It lies under the in- 
teiruments, which are an outer covering and protec- 

o Cj x 

tion to this, and the various other parts below them. ‘ 
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SOPHIA. 

Do you mean, then, tliat all tlie fleshy parts oi 
animals are appropriated to moving some part or 
other of tlie body ? 

DK. A. 

Clertainly. There is no part without its use. 
Ail the variety of structure of which, as I shall 
explain to yvr.,, <!(c body consists, is subservient 
to some imponant en^ct in the constitution of the 
animal ; so tliat, iii like the members in iEso]), 
any one part were to set up a sort of independence 
of the rest, or to assume any kind of pre-eminence, 
it would soon discover the error of its reasoning. 
Tlie integuments form that substance which covers 
every part of the surface of the body, w'hich is 
movable over it in all directions, and can be 
readily taken hold of, and elevated in a mass, 
separable from the parts beneath. They consti¬ 
tute what is termed the hide in various animol',, 
and consist of three parts; the scarf-sJein, a mu¬ 
cous nct-noork below', and the true skiiii which 
last forms tlie greatest part of this external co¬ 
vering. 

IIAHUIET. 

Then it appears that the common notion rela¬ 
tive to the skin, of its being merely the smooth 
outer bark of the body, is erroneous. 
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Coinj)letely so; for wluit is usually known by the 
name of the skin, is nothing more than a ihin, in¬ 
sensible pellicle, called the scarf-skin, or cuticle, 
which is intended to protect the })arts beneath from 
injury, and to preserve their sensibility. 

CHARLES. 

In fact, it may be considered as bearing the same 
relation to the skin, wliich the rind of a tree does 
to the bark. 

DR. A. 

Very much so ; and it is capable of being separ¬ 
ated under various circumstances, A blister, for 
example, will, bj' throwing out a small quantity oi’ 
fluid from the parts beneath, raise the scarf-skin, 
and make it apparent. Strong work will harden it, 
as in th^hands of labouring pe()})le; and, after many 
severe complaints, the scarf-skin j^ecls off, just as 
it does in some animals, as serpents, who cast their 
skin at certain periods: but in those cases, this does 
not happen till another scarf-skin is formed belov/, 
which serves to throw off the old one; so that the 
sensible skin is never left unprotected. In cases 
where scarf-skin has been lost, the parts below have 
a power of throwing out a material which hardens 
into this particular substance. 

HARRIET. 

But you spoke of the scarf-skin being insen¬ 
sible : 1 do not understand how this can be 
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the case, when we feel so acutely over all our 
frame. 

Dit. A. 

We feel throufrh the intervention of the scarf- 
skin, which is diffused over every part of the body 
in the closest manner, in order to protect the sen¬ 
sibility of the parts beneath; and even dips, to a 
certain extent, into the tubes which lead into various 
internal parts of the body. When it is very hard, 
or much thickened, the sensibility is diminished, or 
entirely taken away. If, however, impressions were 
made directly upon the parts below, tlie feeling 
would be too greatly excited, and would amount to 
pain ; at; mny readily be known wdien any portion 
of cuticle happens accidentally to be removed. 

CHARLES. 

One continually hears of pores in the skin. Are 
these openings for the purpose of suffering any 
thing below from escaping? 

DR. A. 

The scarf-skin has in it numerous minute holes 
or pores, as they arc termed in common language, 
by means of which certain important effects, as we 
shall afterwards see, are produced; and through 
some of which the hair issues. 

Some anatomists are, however, disposed to deny 
the existence of any other openings than such as 
are destined for the passage of hairs. They con- 

B 4 
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sider that the tenuity of texture, and bibulous, or 
absorbing nature of some parts of the scarl-skin, 
will allow of perspiration passing through it, and 
will also admit of its imbibing certain substances 
from without. 

I would observe, however, of this opinion, though 
an ingenious one, and supported by a late able and 
excellent professor of the Royal College of Sur¬ 
geons, that the difficulty of discerning minute holes 
or pores, is not a decisive argument against their 
existence, since we cannot discover the open 
mouths of minute vessels, though assured (as we 
shall afterwards find) that they possess such open 
mouths as one of their modes of termination. It 
may likewise be remarked, that the loss of power 
which attaches to the cuticle, of transmitting a fluid 
through it, when raised by a blister, is equally a[)- 
plicable?*^ to it in whatever way such transmission 
takes place; and that, on the hypothesis of bibulous 
transmission, an union to the parts beneath is 
equally necessary as in the case of minute pores or 
holes. 

HARRIET. 

The colour of the scarf-skin, I presume, varies 
according to differences in complexion and race ? 

>. DR. A. 

t 

Very little so; for even the scarf-skin of the 
negro is but very slightly darker than that of the 
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white. The seat of colour is, in fact, a very thin 
layer, not thicker than the cuticle, of a soft sub- 
sUince, which ia^interposed between the scarf-skin 
and the cutis, or true skin, and is termed the rr/i.’ 
mucosuju, or mucous net-’work. In the hegro, it 
is, as may be supposed, of a very dark colour; 
and the colouring matter is capable of being com¬ 
municated to water, rendering it turbid, and sub¬ 
siding in the form of a fine carbonaceous powder. 

HARIIIET. 

'rheii I suppose the dark colour does not de¬ 
scend deeper ? 

DR. A. 

Not at all : tlie true skin and the parts below 
are of tlie same colour, both in whites and blacks. 
Oxymuriatic acid will render the rete mucosuin 
yellow in negroes, and immersion in water will 
lake away much of the colour. But in the living 
body it is soon restored. 

SOPHIA. 

'I’liere must, I suppose, be a great number of 
tlilferent colours, or rather shades of colour, among 
mankind ? 

DU. A. - 

There are five principal varieties of colour in 
tlie human species, and all of them dependent on 
the difierent shades of this mucous coat: — the 
first is the European, or white; the second is the 
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Mongolian, yellow, or olive; the third is the 
American, red, or copper colour; the fourth is 
the Ethiopian, or black; the fiftli is the Malay, 
brown, or tawny, 

SOPHIA. 

The European has certainly a great advantage 
over other colours of countenance, in the power 
of communicating expression. One can hardly 
conceive any change of ap})carance capable ol' 
being produced by emotions ol‘ mind in other 
varieties of complexion. 

DR. A. 

You are perfectly right; and hence it is said, in 
Spanish America, as an indication of the contempt 
which the Europeans bear to the nativc;s, “ How 
can those be trusted who know not how to blush ?*' 
In thf Mongolian there is, however, wlicn the 
skin is particularly fine, a slight approximation to 
change of colour, under powerful emotions of mind. 

CHARLES. 

Would a similar experiment to that which you 
mention, relative to the skin of the negro, show a 
deposit, after infusion in water, in the other darker 
varieties ? 

DR. a. 

I do not know that the experiment has ever 
been tried; but, at any rate, the quantity, of the 
colouring material would be much less. In very 

22 
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fair European skins, it has even been by someconsi- 
tiered, but without sufficient evidence, as altogether 
wanting; for though tlie colouring matter may 
vary, and ui very white skins be altogether want¬ 
ing, the organ on which it is deposited seems 
always to exist. 

CHARLES. 

The colour of the liair, I suppose, depends on 
the same cause as that of the skin ? 


DR. A. 

To a certain extent; but the origin of the hair 
is deeper seated, though it takes a shade in pass¬ 
ing tlirough the mucous net-work. There seems, 
however, to be an actual difference in the colour 
of the rudiment of the hair, connected generally, 
but in a way not sufficiently known, with the 
peculiarities of the skin. Some have indeed 
imagined, that the colour of the ^in is produced, 
or secreted, as we term it, from the bulbs of the 
hair, because it has been found, on its being re¬ 
moved by blisters, to re-appear at the pores or 
openings through which the hairs protrude; and 
also, because there is less colour on such parts as 
are without liair, as the soles of the feet, and the 
palms of the hands, than in other parts of the body 
where hair exists. There seems, however, to be 
every reason for imagining, that the secrel^n of 
this colouring matter is a property of the skin 

B 6 



12 OF THE INTEGUMENTS. 

t f 

V 

glBtierall^r; for not only are there occasional ano¬ 
malies in the colour of the hair, as compared with 
'that of the skin, but the palms of the hands, and 
soles of the feet, are never without considerable 
colour ; and some parts likewise, which are without 
hair, are occasionally black, as the inside of the 
lips. 

CHARLES. 

I recollect that President Jefferson, in his Notes 
on Virginia, mentions having seen white negroes: 
are they without the organ of colour, if one may 
employ such an expression, or does their peculi¬ 
arity arise from any particular disease ? 

DR. A. 

It is quite the result of natural conformation, 
and seems to arise, as you suppose, from a want 
of thil power which produces colour in the body. 
It occurs amoi^ persons of all colours, and con¬ 
stitutes what is termed an albino. It exists, like- 
wise, in some quadrupeds; and whenever it .occurs, 
whether in them or the human species, the haiir is 
exceedingly light coloured, soft, and silky and 
there is generally a very remarkable peculiarity in 
the eye, which I shall more particulai'ly explain 
to you when we come to that organ. Suffice 
it to say, that ^he pupil, instead of being black, is 
red, from the absence of that colouring matter in 
the body of the eye which exists in ordinary cir- 
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CHinstances. -The eye is preternataraliy suscep¬ 
tible to light, ‘ is kept generally half shut, and is 
continually twinkling during the day, being better 
adapted to seeing in the shade, or in the dusk, 
than in hutiad daylight. A female was exhibited 
in London, some years since, in whom these pecu¬ 
liarities were very strikingly evinced. 

HARRIET. 

I should be curious, Charles, to know some¬ 
thing about the white negroes of whom Mr. Jef¬ 
ferson speaks. 

CHARLES. 

He mentions seven instances, of this peculiarity, 
of which six were in females, three of whom were 
sisters. They were all the offspring of negroes; 
one of these had an albino child, and three others 
had children which were black. 

DR. A. 

It sometimes happens that the colouring matter 
of the skin is wanting in particular places; and 
hence arises white patches of various dimensions, 
which, in the negro, make a very extraordinary 
appearance. There was a curious examplb of this 
peculiarity seen in a negro boy, in London, li^good 
many years ago. f 

The true skin forms, as I ha^iaentioned, the 

V ^ 

principal part of the integuments, and con^*tutes 
the or^n of touch. 
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SOPHIA. 

Bot touch is not equally perfect over the whole 
body. In order to feel, we employ the fingers ; 
and hence, I suppose, they possess, in a greater 
degree than other parts, the feeling pow«r. 

DU. A. 

The power of touch exists in the greatest de¬ 
gree, unquestionably, at the ends of the fingers, 
in slight elevations of the skin, called papillae. The 
immediate organs of sensation are, however, small 
white threads, called nerves, which are more or 
less immediately derived from the brain, and these 
are diffused very plentifully over the ends of the 
fingers, and particularly the papillae, which, by 
this means, are calculated to communicate minute 
impressions with great accuracy. 

HARRIET. 

I had no idea that there were actually such 
things as nerves. One hears of nervous people, 
weak nerves, and disorders of the nerves; but I 
always fancied that these were other names for 
fanciful or overcharged complaints. 

DR. A. 

And so they often are, in common language; but 
in speaking of ifl^ves, in a more precise and cor¬ 
rect manner, you must consider them as having as 
much a separate existence as bones or flesh. 
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Most animals have, independently of the general 
didusion of sensibility over the surface, some par¬ 
ticular part which possesses the sense of touch in 
a pre-eminent degree. The nose or snout is a 
very common organ for this purpose in many 
animals; and with the elephant, large and un¬ 
wieldy as it is, the extremity of the trunk is pro¬ 
vided with an organ, as small and delicate as the 
human finger, and capable of taking hold of 
very small objects, as needles or pins, with great 
facility. ' 

SOPHIA. 

I recollect perfectly a small projection at the 
end of the trunk of the elephant which we saw at 
Exeter ’Change, like the extremity of a finger, 
which seemed to be in continual motion, as if in 
search of something to take hold of. 

A* 

This is what I mention ; and it acts by doubling 
upon the nostril. When it has laid hold of any 
thing, it can at pleasure convey it into its mouth, 
by the curving of the trunk, which has an extra¬ 
ordinary facility of motion. 

The skin is largely supplied with blood-vessels, 
which, it is sufficient to say at present, are very 
small hollow tubes, conveying blood for the nourish¬ 
ment of the different parts of the body. It has 
. also other vessels passuig through it, soijie of 
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which carry off what is intended to be thrown 
out, others which absorb what is designed to be 
*taken in. It is of a dense, hbrous texture, vc^ 
extensible, but not admitting, like the scarf-skin, 
of the supply of any part which may be lost. 

IIARIHET. 

But do you mean to say, that if a portion of 
skin iscut out,or taken off,it is not again supplied? 


DR. A. 

The part will heal; and, if the skin is brought 
together very correctly, the cut portions will unite, 
so as that hardly any mark will remain : but the 
mark, scar, or eschar, as it Is technically called, is 
a part without skin, and is therefore more liable to 
injury than before, the accident, because less sup- 
porte^. The small-pox and cow-pox, in the marks 
which they leave behind them, afford an exempli- 
lication of the same thing. There is, in each of 
these diseases, a slight destruction of the skin, in 
the pustule or vesicle, which is not filled up or 
repaired, as you may see in the cow-pox mark in 
each of your arms. 

The skin has a certain elasticity in young and 
middle life, but it does not contract with the 

^ I 

muscles situated below it; and hence it forms 
various folds, whic^, in the countenance particu¬ 
larly, give a certain variety of expression. It is 
coru^ie^ed to the parts below by a sort of net-work, 
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called celluls^r membrane, and this being soft and 
extensible, admits of the easy mob'on of the skin over 
thyp parts below. It becomes more rigid as we od-^ 
vance in life ,* the adhesion is more firm; and hepce 
the depressions are produced which form wrinkles, 
particularly in tliin people. 

CHARLES. 

I recollect that in the Conversations on ^emis- 
try there is a description of the mode of producing 
leather; and an interesting example is given of 
the process, in the mixture of an infusion of oak. 
bark, which possesses in it the tanning principle^ 
with gelatine .or isinglass; the product being a 
firm yellow matter, insoluble in water. The skin 
of animals has in it, I presume, a large quantity of* 
this particular substance, gelatine, which enables 
it to undergo that change. 

s 

A 

Dlli« 

You are quite right. The tanning principle of 
the oak bark unites with the jelly, through, the 
whole substance of the skin or hide, and produces 
the change to which we owe so many important 
parts of our dress, as well as a great number of our 
most useful implements. 

‘flARRIET. r 

Is leather thus formed simply by immersihg a 
skin in: a. strong impregnation of oak bai'k ? ^ 
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DU* A* 

/ 

This is the material part of the process; but 
then there are several accessory ones which I shall 
describe to you. In the first place, a hide is 
thrown for a day or two into water, to free it I’rom 
any impurities which attach to it. It is then laid 
upon a half cylinder of stone, called a beam, where 
it b cleared of any adhering fat or flesh. After¬ 
wards, it is thrown into a pit, containing a mixture 
of lime and water, where it is kept several days, 
in order to loosen the hair, which is scraped from 
it on the beam, by a blunt knife, having a handle 
at each end. It is then put into what is called the 
mastering pit, with some putrescent material, ge¬ 
nerally the dung of hens or pigeons, by means of 
which the hide becomes softened. After it has 
been^gain well scraped on the beam, it becomes 
fit for conversion into leather. 

HARRIET. 

What a very troublesome preparatory operation! 
But, as lime is a very corrosive material, I should 
have thought that the texture of the leather would 
be injured by its influence. 

DU* A» ^ 

So it would, if care were npt taken to separate 
it; but when the hides are very thick, and there 
would be danger of some of the lime being re¬ 
tained in the skin, which it would render so hard 
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as to be apt to crack, then the liming is omitted, 
and the separation of the hair is effected by heap¬ 
ing the skins together for a sliort time, in order to 
acquire a certain degree of putrescence. In this 
case, the final preparation for tanning is effected 
by immersing them in an acid solution, which 
seems to open the pores, and to fit the hide for 
the action of the tan. 

HARllIET. 

But is the tan able to pierce sufficiently the sub¬ 
stance of a thick hide, by merely immersing the 
latter in a strong infusion of the former? One 
would imagine that the outside would become hard, 
before the interior could be sufficiently acted upon. 

t 

IDIt* A* 

It certainly would; and therefore the skins are 
exposed, in the first instance, to very weak infu¬ 
sions of the bruised oak bark, which are gradually 
made stronger and stronger, to the utmost extent. 
Tlie process is therefore very tedious; eighteen or 
twenty months being required for the manufacture 

of the thickest leather, and three or four months 

$ 

for common calf-skin. There is a considerable 
accession of weight in the formation of the leather, 
even after the drying is over. This last is efSscted 
by hanging the hide in a drying-house, expo^d to 
a free circulation of air. 
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SOPHIA. 

I suppose there is a general similarity in the 
skins of all animals, so as that they all admit of a 
conversion int!% leather by the proper means. 

DR. A. 

All of them; and even some of the finer mem- 
branes are capable of being converted into leather. 
Here is a specimen of leather made from a por¬ 
tion of the skin of a man who was executed for 
murder; and I have seen leather prepared from 
the most delicate skins of birds. 

The process, however, wliich is employed in the 
fabrication of leather from thin skins, as those of 
sheep, lambs, goats. See. requires more nicety, and 
is carried on as a distiipict business. More pre¬ 
vious care is necessary in the preparing them for 
the Sbnversion into leather; and, instead of oak 
bark, sumach is often employed for the purpose, 
which is a gum containing a great deal of the 
tanning principle. In the white skins, however, 
twisting instead of tanning is employed; and this 
consists in an exposure to a solution of alum and 
salt in warm water, by which a conversion into 
leather is effected. 

SOPHIA. 

Are the. different varieties of leather, such as 
Morocco and Russia, dependent on the nature 
of the skin, or the process employed m the 
fabrication ? 
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DR* A.* 

A little on both, but principally on the latter. 
The real Morocco is made at Fez and Tetuan, 


from goat-skins, and is prepared by sal gem, or 
rock salt alone, and not by salt and alum. It is, 
of course, coloured subsequently, as is the Mo¬ 
rocco of this country, which is made of goat¬ 
skin, and tanned by sumach. The Russia leather 
is generally tanned by the bark of the black 
willow or the birch; and after being coloured is 
smeared over with birch tar, which gives it its 
peculiar and characteristic smell. 

In the preparing of leather for the purposes for 
which it is intended, there are various other pro¬ 
cesses necessary, of which a very important one, 
for such leather as is to resist wet, is currying, 
which consists principally in impregnating the 
leather, with curriers’ (generally fish) oil, which 
penetrates deeply into its pores. Graining is 
made by friction with box-wood balls, having 
parallel grooves on them; and the barred surface 


of Russia leather, by the pressure of a very h^vy 


steel cylinder wound round with wires. 



CHARLES. 5 

Glue, I think, is a species of jelly. Is this |)ro- 
cured from the skins of animals ? , « 


, DR. A. 

The skins of animals will furnish it; but so will 
every other substance (of which there are many) 
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which contains jelly. It is generally procured by 
boiling the parings of bides and horns of any kind^ 
the pelts from furriers^ the hoofs and ears of horsest 
oxen, calves, sheep, &c.; and after the jelly obtained 
by such boiling is purified, it is boiled down, put 
into irames cut into proper sizes, and hardened 
by exposure to the air. Isinglass is a finer kind of 
glue, or a veiy pure jelly, which is prepared, 
principally in Russia, from the air-bladder and 
difterent parts of the entrails of various fish, par¬ 
ticularly the sturgeon, by little more than cleans¬ 
ing, cutting out, and drying. 

M 

SOPHIA. 

Is hardness of the cuticle, when it occurs in 
working people or others, owing in any way to a 
sort of natural tanning which it undergoes after 
its pftduction ? 

DUi Am 

This is an ingenious hypothesis; but, unfortu¬ 
nately for it, the nature of tile skin and cuticle are 
very dissinylar; the skin principally consisting of 
gelatine or jelly, the cuticle of albumen, or that 
particular substance which forms the white of an 
egg. Now an important distinction of jelly is 
its great solubility in water, and its forming an 
insoluble precipitate with infusion of oak bark; 
while the great characteristic of albumeti is its 
coagulating by heat. The analogy which exists. 
llietKCen the nature of scarf-skiu and albumen, 
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and the circumstdnces which show that the former 
is a modification of the latter, are evinced by botli 
of them becoming yellow by the action of nitiic 
acid, and having the yellow tinge changed to a 
purple, by means of ammonia. 

The hardness which you speak of is capable of 
being produced by mere pressure, of which the 
soles of the feet and palms of the hands afford 
remarkable examples: for though the scarf-skin 
is naturally thicker in these than in other parts 
of the body, yet in neither the feet nor the hands 
could it sufficiendy protect the parts beneath from 
the effects of great exercise, either in walking or 
labour, unless for the wise provision of having its' 
tliickness, and consequently its power of resisting 
injuries, increased by use. The immediate cause 
of this augmentation seems to be a curious power, 
possessed by the skin itself, of furnishing addi¬ 
tional materials for the fabrication of scarf^^kin, 
whenever increased pressure seems to indicate a 
necessity for such augmentation in the protection 
required. 

HARlllET. 

e 

Do the skins of other animals admit the same 
division as that of man, into epidermis, mtiGOus' 
net-work, and true skin ? 

i 

t DRa A* 

. Prefty nearly so, but with some modidcatSonji, 
depending on the particular nature of the Animal. 
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'Some aftilmalsj for example, have an exceedingly 
thick epidermis or sc*arf-skin, as the elephant and 
V*’hippopotamus ; and even in the human race, the 
scarf-skin, in some few cases of disease, assumes 
a hard, irregular, dark-coloured' and scaly cha¬ 
racter, known by the name of iclJIhyosis, or fish- 
skin. Instaifces have been known of a cliange, 
of Cuticle into a brown, thick, hard, and insensi¬ 
ble substance, with projections like porcupine’s 
quills ; and this totally independent of disease, in 
the individual having so singular a peculiarity. 

HARRIET. 

We must, I think, view the cuticle us an im- 

>. • 

portant defence to the skin in all animals. 


DR. A. 

C^tainly; and its nature varies according to 
the medium which they occupy. Those which 
live in air have their cuticle dry and horny; fish, 
on the other hand, have it mucous, viscous, or oily, 
so as to prevent injury by the action of tlie water 
upon it. Some animals, I have already observed, 
as serpents, cast the cuticle once a year, and this 
in so perfect a way, as that there is even the rotun- 
V dity of the eye itself discoverable in the exuviae. 


CHARLES. 

_ « 

The scales of the serpent and fish are, J con¬ 
clude, composed of thickened cuticle. 
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iDAp A* 

They have their origin in the skirij and are 
covered by a thin cuticle qr epidermis j but they* 
arc not a part, or modification of cuticle, being pf 

a much firmer aaid harder material. Insects, icvhe-* 

* 

ther in the larva state, or in that of the pupa, or of 
the perfect animal, have a true cuticle j but as this, 
when once dry and hardened, no longer admits of 
being stretched, so as to accommodate itself to 
increase of growth, it is thrown off by the larva, as 
a sort of sheath or case, as soon as the animal has 
acquired a certain size. This operation, however, 
takes place at a defined period for every species; and 
depends, to a certain degree, on atmospheric tem ¬ 
perature. Insects are said to be moulting at tliii. 
crisis, and they are often many days in preparing 
themselves for it. It sometimes proves mortal to 
them. Ihe greater part of silkworms, and of the 
caterpillars of butterflies, cast off their cuticles seven 
times; and some insects even ten times before they 
pass into the state of chrysalis. h 

I 

SOPHIA. 

1 am ashamed to be under the necessity of 
requesting you to give us the meaning of tliosc 
terms, the precise signification of which is not 
quite in my recollection.. ■ . ■ 

'' DR. A. 

The perfect insect lays its eggs, which form the 

VOL. I. c 


I 
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first State of the animal. These produce the worm, 
grub, caterpillar, or larva; which last term is given, 
because the animal is supposed, in this state, to be 
under a sort of larva or mask. 

The third state is that of the pupa, which is 
so called from the resemblance to a swaddled child. 
Synonymous with this are the terms, nymph, au> 
relia, and chrysalis. 

The fourth and last state is that of the perfect 
insect, imago, or complete image of its species. 

CHARLES. 

The skin itself, I suppose, as well as the cuticle, 
varies in thickness in different animals ? 


DR. A. 

Vei'y much so; and in different parts of the 
same animal, a^the back, where the skin is much 
thicker than elsewhere. There is a peculiarity in the 
attachment of the skin of the frog and toad to the 
body, which does not apply to otlier animals. It is 
only adherent at a lew points; being in other re¬ 
spects a loose bag, inclosing the body; whereas, in 
most animals, it is closely adherent to the muscular 
surface beneath, by means of cellular membrane, 
as I have already mentioned. 

ft 

CHARLES. 

You stated that the origin of the hair is deeper 
seated than the mucous network. It must arisen I 
suppose, from the skin itself; and, indeed, the slight ' 
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pain which is produced in diWiving a ^air out by 
the roots, evinces its origin to be in a sensible 
part. 

« 

Certainly. The hairs arc more or less deeply 
seated, according to their magnitude; some arising 
nearly at the surface of the skin; others deep in 
its substance; while others of a larger size ex¬ 
tend even below the skin. Each separate hair has 
a distinct origin in vascular pulp, which is con¬ 
tained in a capsule or covering, lodged either wholly 
in the body of the skin, or in part beneath it; and 
having a horny and insensible stem proceeding 
from it, which pierces through the outer part of the 
skin, the mucous network, and the scarf skin. 
The vascular pulp provides for the continued 
growth of the hair, which is hollow, and contains 
a small quantity of this pulp, to which it owes' 
its nourishment, in a sort of cellular strucbare 
within it. ' 

I 

SOPHIA. 

'' Is every hair then really a tube ? 

‘ ' V 

HE. A. 

It is so; and a lens of moderate power will dis¬ 
cover the tubular formation in large hairs, such as 
the whiskers of the cat, hare, or seal. These piu*- 
ticular hairs, by the way, have, at their origin, a 
plentiful sujjply of nerves, which makes them use¬ 
ful as feelers, or-organs of touch. The pu]^y 

c 2 - . 
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matter extends only to that part of tlie hair which is 
in a state of growth j and wlien the hair is about to 
be shed, the pulp retires, and leaves the lower part 
of the stem of the hair, in some animals, converted 
into a solid pointed mass, easily separable from the 
part below, and in time pushed up from it. The 
hog’s- bristle is an example of this, which is thrown 
off and supplied by others in succession: but there 
is this peculiarity in the bristle, that it has two 
canals in its substance, and is composed of a con¬ 
siderable number of small filaments united together, 
as may be readily observed in a common brush. 

I show you here, from a German work, the 
sketch of a hair from the eyebrows, magnified to 
a great extent by the solar microscope; {a a) being 
the body of the hair; (bb) the bulb; (ccc) little 
roots, which ^^re attached to the bulb; (d) tin 
tube or canal. 
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SOPHIA. 

I always supposed, that wlien a hair was pulled 
out, its root was taken away, and it would not grow 
again ; but, it would appear, that in such a case, 
there is only a separation of the upper part of it ? 

I 

DR. A. 

Certainly. The bulb, or material which forms 
the hair, is left; and hence, when the hair falls offi 
under circumstances of particular complaints, it is 
not irretrievably lost, but grows again as the per¬ 
son recovers strength. Most .animals lose their 
coats at particular seasons, which they do by new 
hairs springing up, and displacing the old ones. 
In many nations it is customary to pull out the 
hair of the beard, [)articularly, by means of pin¬ 
cers; but this operation requires repetition at 
certain intervals, as you may now readily infer.. 

CHARLES. 

You mentioned that the colour of the hair was 

I 

not altogether dependent on the nature of tlje mu¬ 
cous network, inasmuch as its origin is deeper 
seated. This seems to be confirmed by the cir- 
curastance to which you have alluded, thit fair 
people sometimes have dark hair. > 

DU, A- 

, ' - 

This is certainly the case; and skins of thfe same 

shade’will often have hair of very dilrerent colours 
and descriptions. In general, however, there is, 
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notwithstanding some occasional anomalies, a cer¬ 
tain connection or relation between the colour of 
the skin and that of the hair and eyes; and with 
the varieties of colour by which different nations 
are distinguished, there are certain peculiarities, 
hot only in the colour of the hair, but in its tex¬ 
ture and disposition to curl. 

SOPHIA. 

How is the change of the colour of hair to grey 
accounted for ? 

DR. A. 

This seems to depend, not only on the absorp¬ 
tion, or removal of colour from the hair itself, but 
on the cessation of that influence on the body ol‘ 
the hair, by means of which its colour is maintained. 
It does not, hti^ever, appear to be necessarily con¬ 
nected with any diminution of power in the hair 
itself; for many persons have grey hairs, long before 
age gives them any claim to that distinction: atid 
such people have generally rather less than more the 
usual tendency to baldness. The change of hair 
to grey is an effect which sometimes occurs very 
speedily. Passions of the mind have an extra¬ 
ordinary influence in producing this change, of 
which the French revolution is said to have fur-., 
nished many examples. Bichat, a- distinguished 
French ^atomist, relates that he* has knoi^ five 
or six cases, in which the hair lost its colour in 

s 

Ifiss' dian a week; and states, that be was ac- 
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quainted mth one person, in whom the hair became 
grey in even a single night, in consequence of his 
hearing some distressing news. Some have ima¬ 
gined, that the speedy removal of the colour of the 
hair, in such case, is owing to the production of an 
acid; but this opinion, though supported by the 
authority of Vauquelin, a very eminent French 
chemist, does not seem to rest on sufficient grounds. 
There is, indeed, much obscurity in the subject. 

The power on which colour depends is some¬ 
times connected with temperature; for many ani¬ 
mals of the Polar regions become white in winter, 
and recover their proper colour in summer. In tjhis 
case, however, there Is a new crop of hair produced 
for the winter, which is not only light coloured, 
but much more close and downy than the sum¬ 
mer coat; and connected with the production of 
the warmer covering, is the singular suspension 
of the power on which the communication of co¬ 
lour depends. 

An injury to a part will sometimes affect the 
production of the colouring material; as in 
horses, where the new hair is always grey. 

' p 

« A 

CHARLES. R 

Do the singular productions of skin, whic|i are 

possessed by the porcupine and hedgehog,!bear 

an analogy to the hair of other animals ? 

# 



32 - 


OF TflE INTEC^UMENTS. 


Dll'* A* 4 

K 

A considerable one, both in nature luid mode 
of formation. 

HATIRIET, 

The clothing which hair is intended to give to 
quadrupeds is, I conclude, given by feathers to 
birds; but is there much similarity in structure and 
nature between feathers and liairs ? 

DR. A. 

In nature they are very much alike, and there 
is likewise great similarity in structure. The body 
of a bird, which has just quitted the egg, is covered 
with a downy hair, instead of feathers. These 
hairs arise fi-om one common bulb, winch is the 
rudiment of the future feather. In a few days, a 
black cylinder appears, which opens at its ex¬ 
tremity, and%ives passage to the feather, while 
the hairs gradually separate. The. growth of the 
feather is supplied by a pulp in its barrel, which 
is furnished by blood-vessels entering from below 
and when the growth is completed, this pulp dries 
up, and exhibits the well-known shrivelled sub¬ 
stance which is found in the barrels of quills. 
The immediate interruption wliich takes place to 
the growth of. feathers, seems to be owing to the 
formation of new ones, whicli shoot up, and ob¬ 
struct the supply of blood to those which have 
come to maturity, and which are therefore, in the 
course of time, thrown off. This process is callecr 
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moulting; but in order to lose nothing by the 
spontaneous separation of the feathers, the period 
IS generally anticipated, in those birds whose fe/i- 
thcrs arc in demand, by plucking them before the 
finu' that they would actually drop off 

HARUIET. 

i’hcre must, I suppose, be a good deal of dif¬ 
ference in the nature of the feathers of land and 
Ne ater birds. 


DR. A. 


There seems to be a sort of oily secretion fur- 

V 

iiished to those of the latter, which prevents (hem 
being soaked by wet, in the way that the former 
would be. ^I’his property, I have no doubt, gives 
them likewise a certain buoyanev, which is useful 
to them in swinnning. 


The coverings with which nature has furnished 
animals arc, therefore, in every way accommodated 
1(.» their particular habits or necessities. ' But 
their Mility does not terminate with the diiimal 
far whose service they are immediately in^nded. 
"JMicy are of daily inuportance to man, in various 
w ay s. We owe to them many of our , most v^nable 
articles of clothing; the softness and warmth,of 
our beds and couches; and the materials ^ iju- 
inerous indispensable domestic implements ;fwhile 
the plumes of the ostrich, and the skin «?f the 
iM’mine,' furnish the most splendid decoratimis to 

c 5 
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royalty itself. Last, but not least, in the scale of 
usefulness, is the quill. 

s 

CHARLES. 

We cannot indeed be too grateful to the fea¬ 
thered tribe for this little instrument, through 
whose medium we have obtained the stores of 
knowledge which we possess; and to which we are 
indebted for the means of communicating with 
distant friends, and of giving permanence to eva- 
n^cent thoughts. 

. DR. A. 

A very handsome compliment to the poultry- 
yard, Mr. Charles, and one which it well merits, 
notwithstanding the occasional use of metallic pens. 

The hails are another part of the integuments, 
^d are insensible substances, of a nature similar 
to scarf skin, %nd firmly fixed to it, so as to sepa¬ 
rate with it^after long maceration. They are 
formed from the skin, and are lodged in a doubling 
of it Tb<^ consist of thin transparent plates, and 

are intended as a defence to the organs of touch. 

* 

.SOPHIA. 

Would the nails, if left to themselves, grow, like 
the hoofs of animals, to a great extent ? 

DR. A. ' 

They would curve over the ends of the fingers, and 
grow till they assumed a pointed^form.—Claws and 
hoofs aregiven tovarious quadrupeds and birds; and ' 
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where the ibrmer are required to be kept very sharp> 
as in animals of the cat kinif, there is a little appa* 
ratus provided, by means of which they are drawn 
into a kind of sheath, and thus preserved from 
injury. In general, however, the hoofs and claws 
are intended to preserve the feet of animals from 
being hurt by walking; or to give the necessary 
support to the toes, in the various operations which 
they are intended to perform. Where the hard¬ 
ness of roads would wear away the hoofs, as in 
horses, mules, and asses, an artificial defence, in 

4 

the way of iron, shoes, is given, which it does not 
appear that the ancients found necessary, and 
which are, with us, sometimes taken off whMi ani-r 
mals are at grass. The ordinary use tp which 
hoofs and claws ore applied, keeps them of a pro¬ 
per size, and prevents ai^ undue growth; and we 
may see that the claws of birds, which are intended 
to assist them in grasping boughs with their feet, 
are obliged occasionally to be cut, where coi^fine- 
ment prevents tlie exercise which is necessity to 
wear tliem down. 

SOPHIA. 

I perfectly recollect this being the case 
favourite Canary bird, which nurse had many 
since: the poor thing was often quite a 
its claws were cut. 

. DK. A. 

The Romans were very particular in their atJ 

c 6 
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tention to this part of the body; and during the 
period of their highest luxury, their barbers had 
the nails particularly under their care, trimming 
and cutting them according to prevailing fashion. 
It has been said by Le Compte, that amojig the 
Chinese, in his time, the doctors and other learned 
men suffered their nails to grow to an excessive 
length, not only as an ornament, but a distinction, 
to show that these personages were separated from 
mechanical arts, and were wholly addicted to 
science. 


HARRIET. 

'Hiis was as good an ensign as the gold-headed 
cane and the bag wig, which physicians, in this 
country, had of old; though it might interfere a 
little, it must be owned, with the feeling of the 
pulse. 

DR* A* 


Mankind always like to have the trouble saved 
them of examination! into professional merits; and 
the cane, wig, or demure looks of the European 
doctors, and the long nails of the Chinese, were 
equally a sort of sign-post of tlieir qualifications or 
pretensions. 


_ . SOPHIA. 

< / I ■> 

I am very ^ad that the fashion has altered before 
our’time; for it would be odious to see you with 
those decorations, and particularly with the sombre 
looks which it was once thought necessary for 
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physicians continually to wear, and which \Vould 
totally freeze and repel all approaches to that free¬ 
dom of intercourse which you kindly allow us. 

V 

na. A. 

Viewing physicians as friends, or men of science, 
the change has been favourable; but it is perhaps 
questionable, how. far the profession, as one of 
which money is to be made, has gained by the 
removal of those external signs of .dignity and 
sapience, to which the public are still apt to affix 
the possession of superior knowledge or attain¬ 
ments. Besides, it is to be recollected, that the 
legislature, in one of its earliest laws relative to 
the medical profession (and which by the by is still 
in force), enacted, that none should be allowed to 
practice physic but such as were ‘ profound, sad, 
and discreet which shows how much the exterior 
of a doctor was attended to in the l^e of Henry 
the Eighth. But this opinion was of still more 
ancient date; for Hippocrates, whom we deserv¬ 
edly call the father of physic, and who lived’{more 
than two thousand years ago, in hi.< instri^tjons 
to physicians, recommends them to have a Wdi- 
tativc and pensive cast of countenance; wimou^ 
however, appearing harsh or haughty ;t and py no 
means to indulge in laughter, or to be pf too (fteer- 
I'ul a turn of mind. i 
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SOPHIA. 

» g 

But whatever the ancients mny have thought on 
the subject, or even our forefathers in more modern 
times, is it possible that the public can.he so igno¬ 
rant, now-a-days, as to be misled by mere exterior, 
instead of looking to real and substantial quali¬ 
fications ? . 

Dll. A. 

When a person is well known, he may be pro¬ 
perly appreciated; but it is astonishing how little 
will bias the opinion of patients, or their friends, 
in the choice of a physician, or in the estimate 
whicli they may form of him. You must not forget, 
too, how much the respect for judges and coun¬ 
sellors is increased, by the formidable magnitude 
of their vdgs, and the graceful flowing of their 
robes; and theire is little doubt, that a portion of 
their dignity and consequence would be lost, if they 
were to exercise their respective functions without 
their appropriate cos|tume. 

But the long nails^ of the human race, however 
they may have been valued as embellishments, 
never could be put in competition, for active ser¬ 
vice, with the claws of various animals, which are 
intended to assist ^emm securing or tearing their 
food, in burrowing into the earth, in climbing 
trees, or in fixing themselves to boughs during 
their sleep. , . . 

1, * V , , 
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CHARIES. 

I suppose the horns of animals bear a consider¬ 
able similarity in *their nature to nails and hairs ? 

^ DR. A. 

The chemical results are the same; all of them 
principally consisting, as docs likewise the scarf- 
skin, of condensed or hardened albumen; a 
substance which I have already mentioned to 
you ; but horns vary very much in their mode of 
growth. Some, as in oxen and sheep, grow from 
the bones of the head, and increase in length by 
additions at their roots; others, as the snout of the 
rhinoceros, is composed of a congeries of hair, 
glued together, and united firmly at bottom, but 
attached only to the skin, and hence allowing 
the snout to be slightly moveable; while others, as 
the antlers of the stag, are deciduous, being thrown 
off, and supplied, every year. 

HARRIET. 

I recollect seeing, I think at Dr. Harwood’s 
lectures, a section of the horn of the rhinoceros, 
in iifjhich the hairs were exceedingly "apparent | but 
what an immense growdi the antlers of the ^sti^ 
must have, to be formed io the course a s|aigle 
year! 

DR. A. 

In poipt of fact, these antlers, though they sooie- 
* times weigh a quarter of a hundred weighty are 
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completely formed in ten weeks: they drop off in 
theJatter part of the year, and Uiepart from which 
they originate soon becomes covered with skin. 
At the proper season, tubercles arise at tlie place 
from which the new antlers sprout; and they, in 
their turn, drop oif to spring anew, but always 
more considerable in size. It must be observed, 
however, that the antlers of the deer tribe are very 
different from common horns. But I shall have 
occasion to advert to this subject again, when I 
explain to you the nature of bone. 
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t 

DIVISION or ANIMALS, AND VARIETIES OF MAN¬ 
KIND. 


DHtf A* 

I MENTIONED to you, at our last meeting, the 
five different varieties into vviiicli the human race 
may be divided; and it is now my intention to 
point out to yon some of tlie principal peculiarities 
which appertain to each. Before I enter upon 
this subject, however, it may be useful to make 
you acquainted with the division, or classification 
of the animal kingdom, which is adopted by na¬ 
turalists of the present day, because I shall fre¬ 
quently have occasion to refer to various pfltrts of 
it, in executing the plan which I propose fqr^you. 

LiNNJiUS divided the animal 
classes; viz. 

I. Mammalia, or which ^ckle 

their young ; which comprehend the human jrace, 
quadrupeds of all kinds, bats, seals, and wb4<2s. . 

II. Birds. •* 

III. Amphibious Animals. 


kingdeun in|o sjx 
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IV. Fishes. 

V. Insects j and 

VI. WORMS.^ 

These classes he divided into various orders, 
genera, and species; and when I tell you that his 
six classes consist of 3S orders, 449 genera, and 
19,430 species, you may well imagine, how much 
natural history requires the aid of method, for its 
successful cultivation. > . 

* HARRIET, 

I ^ surprised to hear you comprise bats and 
whales in the same class with man and quadrupeds. 
I should have thought that bats were birds, and 
whales, fish, 

" ; ' ' A» 

Bats have j |0 other claim to being considered as 
birds, than that of dieir being able to suspend and 
move themselves In the air, just as some species of 
fish have likewise the power of doing to a certain 
degree. They have membranous arms instead of 
wings; are covered with hair; suckle their young; 
and have all the other analogies of the mammalia 
class. Whales, likewise, differ from fish, and 
agree with the mannpi|i|p in the important parti* 
culars of mving suck,^Pid in the mode in which 
the blood circulates, and the respiration is carried 
on. 

’ I 

The division of the aniihal kingdom which is,; 
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however, principally followed at present, is that of 
Cuvier, the French philosopher, who has so much 
distinguished himself, by his successful prosecution 
of every branch of anatomical and physiological 
knowledge: and as it is important to be well ac¬ 
quainted with the classification adopted by him, 1 
shall give you a general account of it, with a mofe 
particular one of his first principal division. 

Classification is, however, a thing which requires 
a good deal of minute attention, and I shall there¬ 
fore draw out, for your use, in a tabular form, and 
give you, before our next meeting, the more ma¬ 
terial parts of the arrangement of both ^Linnaeus 
and Cuvier, which you may look over at your 
leisure. 

* V 

Cuvier first distributes the animal kingdom into 
four grand divisions, consisting of 

I. Vertebrated Animal^ or those which have 

a vertebral column or back bone. \ ^ 

II. Mollusga, or animals of a soft texture, hav¬ 

ing shells occasionally in some parts of their bodies, 
but not bones. ' 

III. Articulated, or jointed Animals, jrom 
the peculiar mode iu which, the difterent pa^ of 
their bodies are united to^^kr; and 

IV. Zoophytes, or radiated Animal^ worn 
the organs wlilch they possess being placed rc^nd 
a centre. 

' The Verterrated Animals Cuvier subdivides 
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into four classes; namely, the Mammalia, Birds, 
Reptiles, and Fishes.' 

The 1st class, the Mammalia, he divides into 
eight orders, of which he calls the 

1st. Bimanay or the two-handed, which com¬ 
prehends the human race alone: the 

2d. Quadj-umana^ or the four-handed, which 
comprises monkeys of ail kinds. 

SOPHIA. 

I am veiy glad that man has a place by himself; 
but I cannot understand why any animals should 
be termed four-handed. Are .the feet of monkeys 
to be regarded as adtlitioaal hands ? 

on. a. 

'Ihey are j|ndowed with a power of grasping 
with the feet, as well as with the hands, by which 
means they possess the faculty of ascending trees 
with great facilit}^ \ You may form a good idea 
of the difference between the shape of their feet, 
and. ours, from the sketches which I now sliew 
you l^n which the first indicates the human leg 
and foot; the second those of the monkey, with 
itSv long and flexible toes, so well adapted for 
, doubling upon, and gi*asping the boughs oi‘ 
trees. 
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The 3d order is the Camassier, or Flesh-ealiiig, 
which Cuvier divides into, 

1. The Cheiroptera, or those having winged 
ii^nds, of which the bat is an example. 

2. The Lisectivora, or those which live upon 
insects, as the hedgehog, shrew-mouse, and mole. 

3. The Camiwra, or Carnivorous, which, 
again, he divides into, four families; namely, 

1. The Plajiiigrade, ov ihosQ which walk'on the 

soles of the leet, which, fi*om being lai-ge, ftdmil 
a great facility of standing on their hind^ ex¬ 
tremities. Tlie bear, racoon, badger, and g|utton 
belong to this family. 5; 

2. The Digiiigrade, or such as walk prinially 
on their toes, which include weasels, and ammals 
of the dog and cat kind; as the dog, woli^ and 
fox; and the cat, lion, tiger, and leopard. 

3. Sdme of the Amphibious animals, as seals 
and walruses; and, 
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► « ' 

4# ■ The Marmpiali or Pouched animals, as the 

kangaroos, and opossums, which are remarkable 
for possessing a curious pouch, into which thdr 
young can creep for .protection. 

V 

% 

s * 

HARKIET. 

I do not quite understand why Cuvier should 
adopt, as one of his divisions, tlie carnassiers or 
flesh-eating, and employ, as a subdivision, the 
carnivorous, a designation which seems to mean 
the same thing. 




In using the general term carna§sier, he would 
imply the simple fact of living on animal food; 
though this may consist principally of insects; 
blit by carnivo^jpus, he wishes to denote, not only 
the inclination to live on flesh, but the disposition 
and power necessa^-y for ob^ining such kind of 
food. The objcctio^ which you mention has cer¬ 
tainly, however, mudli force in it. 

, Cuvier's 4th order is the Rongewrs, Rodentia, 
or gnawers, of which castors, beavers, rats, mice, 
hares, rabbits, and squirrels, are examples. They 
are so Called, from having a remarkable power 
in their front teeth, of gnawing wood. 

The 5th order is the Edentes, Edentata, or tooths 
le&, from the animals of this order being deficient 
in sfisnn or all the teeth. Sloths, armadillos; pango- 
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lins, and the curious and anomalous animal from 
New South W^es, called the ornithorinchus, be¬ 
long to this division. . 

The 6th order is the PachydermeSi PachydermaUii 
or thick-skinned^ and comprises the elephant, hip¬ 
popotamus, hog, rhinoceros, horse, and ass. . 

The 7th order is that of the Ruminant Animak, 
or those which chew the cud; and it comprehends 
the camel, the deer, the antelope, the goat, the 
sheep, the cow, and the buffalo. 

The 8th and last order of the Mammalia, is the 
Cetacea^ or Whale tribe, and comprehends whales 
and dolphins. 

Having thus, therefore, given you a general 
account of Cuvier’s first division of the vertebrated 
animals, I must rcfei you to the table which I have 
promised you *, for any further particulars as to 
classification, and sliall now direct your attention 
to a consideration of the varieties of the human 
race. 

These varieties are, as I have already mentioned 
to you, five in number. 

The first is the European, or rather the CUu- 
casian variety; for Blumenbach, a very dia^tin- 
guished philosopher of Gottingen, who adopta^lhe 
division mentioned by me, employs the CaucaMan 
as the general designation; firsts because [the 

* * See Table at the end of the Second Volume. 



VARIETIES OF MANKIKD. 


4*8 <s' 

iiiiest Specimens of .mankind are found nmpng the 
Georgians arid Circassians, who. jive near Mount 
Caucasus; and, second, because this is not far 
from the region where the earth first began to be 

peopled. . 1 a u 11 

The Caucasian variety is distinguished by all 

the shades which chai*acterise the white; and by 
copious hair, sometimes black, and frequently of 
various light colours. The head is large; the 
upper and fore part of it particularly developed, 
and the forehead expanded. Tlie face is oval and 
Straight, the features distinct, and falling perpendi¬ 
cularly below the forehead. These are the general 
characters which attach to all the Europeans, 
^cept the Laplanders; to tlie inhabitants ()f 
Western Asi% as far as the n /er Ob, the Caspian 
Sea, and the Ganges, and including therefore the 
Turks, the Georgians, Circassians, Arabs, Per¬ 
sians, and Hindoo|i of high cast; to the Northern 
Africans, and some Southern tribes;^ to the 
Egyptians, and Abyssinians ; and to the Guanches, 
, or the inhabitants of the Canary Islands. 

The sketch which I now show you, is that oi 
a Georgian’s head, from Blumenbach’s valuable 

work on the varieties.of the human race. 

' ♦ ■ 
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CHARLES. 

This division then, seems to comprehend every 
nation which has been in any way distinguished 
for civilisation, in either ancient or modern times. 


DK* A* 

It does so; and we may add to them> the various 
ramifications into which the enterprise of £iii|r<> 
pean colonisation has ciirried their respective 
in North and South America, in the West In^es, 
in Southern Afripa, and in various parts of^he 
eastern world. 


CHARLES. 

But in the various nations which you helve naj 
as belonging to the Caucasian division, there nftist 
be many varieties in the respective chafacterl of 
face. > 

* * Dr. a. 

Certainly! but still they are referable, in a 

VOL. T. D 
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greater or less degree, to the general description 
which I have given. The high cheek-bones of 
some nations, the aquiline noses of others, and 
all the minuter circumstances of colour of skin and 
eyes, are merely varieties of the same general cha¬ 
racter. 

The second division is the Mongolian, or 
yellow, whicli has a middle tint between that of 
ripe wheat, and boiled quince, or dried lemon-peel. 
This variety is characterised by black ejes, black, 
straight, strong, and thin hair; little beard; head 
of a square form, with small and low forehead; 
broad and flattened face, wdth the fcatur(‘s runuing 
together; nose small and flat; rounded and project¬ 
ing cheeks; eyes placed obliquely; nauow and 
linear aperture of the eyelids; slight projection of 
the chin; fllrge cars; thick lips. 

SOPHIA. 

Wlmt a frightful assemblage of features ! But 
why is this variety called Mongolian ? 

DR. A. 

Because it is d diotinction of the Mongols, Mon- 
gttUi or Moguls, who are a very numerous tribe 
inhabitipg Central and Northern A sio. The nations 
comprehended under this variety are very exten¬ 
sively diffused; they comprise, among many other 
smaller divisions, the Calmucks; the Chinese, and 
Japnm^; the inhabitants of Thibet, Cochin China, 
Av% and Siam; the Laplanders, and the Esqui¬ 
maux, 
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CHARLES. 

It seems to be exceedingly curious, that the 
Laplanders should form an exception to the gene¬ 
ral character of the Europeans; and that these, ancj 
the Esquimaux, should have any thing in common 
with nations so far distant, and occupying regions 
of such very different temperature. 

T^is is a very remarkable circumstance in the 
history of mankind; and it shews how pertina¬ 
ciously distinctions are kept up, when nations re¬ 
main unmixed. 

You will observe a considerable difference be¬ 
tween this sketch of a Calmuck’s head, and that of 

* ' 

the Georgian which I have just shown you. 



• The next division, the third, is tlie Ethiopia* ' 
variety. In this the skin and eyes are black; the. 

^ n 2 
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hair black and woolly; the skull compressed la¬ 
terally, and elongated towards the front; the fore- 
• head low, narrow, and slanting; the cheek-bones pro¬ 
minent; the jaws narrow and projecting; the upper 
front-teeth oblique; the chin receding; the eyes 
prominent; the nose broad, thick, flat, and confused 
with the extended jaw; the lips, and particularly 
the upper one, thick. The projecting jaw, and 
retiring forehead of the Negro’s skull, makes a 
great difference between this, and either of the two 
former- sketches. 



All the inhabitants of Africa, which are not com¬ 
prehended in the Caucasian variety, are comprised 
in this. 

CHARLES. 

There must then, I suppose, be many •varieties 
in this division. 
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DR. A. 

A great number; and even some of them have, 
with the exception of colour, a considerable claim 
to personal beauty, though we should be hardly 
likely to expect this among the Caffres, or Negroes. 

The fourth division, the American variety, 
is characterised by a dark skin, of a more or less 
red tint; black, straight, and long hair; small 
beard; countenance and skull very similar to that 
. of the Mongolian tribes; forehead low; ej^es deep; 
face broad, particularly across tlic cheeks, which 
are prominent and rounded; mouth large, and lips 
rather thick. All the native tribes of America, 
except the Esquimaux, arc comprehended in this 
variety; but the skin in many of them, particularly 
those of equinoctial America, and even of the 
Northern, is much more of a brown, than a copper 
colour. 

The fifth division is the Malay variety, and it 
has in it, less of a peculiar character than any of 
the other divisions. The colour is browu, froip a 
light tawny, to nearly a black. The hair is black, 
abundant, and more or less curled ; the head raiiier 
narrow ; bones of the face large amj prominmt; 
nose full and broad towards the apex; the ni;^th 
large. ^ ^ | 

The inhabitants of Malacca, Sumatra, Java, ind 

V 

of most of the adjacent Asiatic islands; of the Mo¬ 
lucca, Philippine, and neighbouring groupes; of 

D 3 
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New Holland, New Guinea, New Zealand, and the 
numberless South Sea islands, are all of this variety; 
and it may be remarked, that among the East India 
islands, there is a division resembling the Negro 
in the character of the hair, in colour, and in the 
general form of the skull and features. Persons 
belonging to this division are called Negroes, or 
Moors, and are regarded as the aboriginals, whose 
ancestors were driven up to the mountainous dis¬ 
tricts, by the encroachments of new settlers. 

CHARLES. 

It can hardly be imagined, that the varieties of 
mankind which you have mentioned, should not 
have been very much blended together, in many 

places, by mixture of races. 

% 

A* 

V 

This has certainly been the case to a consider¬ 
able extent; but the Caucasian has been less af¬ 
fected in tills wayi on account, perhaps, in some 
degree, of the higher estimate in which the per¬ 
sons belonging to this class hold themselves, and 
the smaller number of the other divisions who 
settle among them. We find, however, that v^en, 
coibni&ation has taken place, which it has don^a 
great extent from all the nations of Europl^ to 
various parts of the world, and particularly to 
America, the blending of races has prodviced many 
changes of appe^nce. 
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‘CHARLES. 

» ' \ ‘ 

This must more remarkably be the case when 

different varieties live in contiguous ^districts, as in 
Africa; and I recollect that Mungo Park describes 
the Foulahs as being a link between the Moors 
and Negroes, as being of a less glossy black, hav¬ 
ing soft and silky hair, and as not having the flat 
noses and thick lips which characterise the Negro. 

DU* A« 

The Arabian and Saracen conquerors; the Phoe¬ 
nician, Greek, Roman, and Turkish colonists iii 
the North of Africa; the Abyssinians on the East, 
and the Portuguese on the Western coast, would 
all likewise tend to produce differences, of a con¬ 
siderable extent, in the people among whom they , 
settled. ' ; ' 

SOPHIAr 

And yet it is extraordinary how much the cha¬ 
racters of invaders have been lost by ^esi^nce 
in a conquered country. It appears as if a i^om- 
pletc assimilation, in time, took place between 

them and the vanquished- | 

' , . 

DU. A.. i 

This will, of course, happ(nj when the nin^ber, 
is small; but in colonisation the case is diffei^nt: 
the new comers keep a good deal to thems^ves, 
and enlaige their circles as their numbers incifease; 
'hence they often introduce a new language, #id a; 

D 4 
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new race. Whereas if they went into the middle of 
a peopled country, as contjuerors do, all traces of 
them would soon be lost. Blunicubach, who 
adopts, as I have already mentioned, the division 
of mankind into five varieties, considers the Mon¬ 
golian and the Ethiopian as differing most from the 
Caucasian, and the American as coming in between 
the Caucasian and the Mongolian: while the 
Malay comes in between the Caucasian and the 
Ethiopian. 

HARRIET. 

I have heard of some philosopher who attempted 
to measure the comparative faculties of man and 
animals by a facial line and angle: what is meant 
by these ? 

^ X)Tif 

It was Camper; and his facial line is one 
drawn from the most projecting part of the fore¬ 
head, to the most projecting part of the upper jaw. 
Now if you suppose a horizontal line to be carried 

t 

backwards, from the base of the nose, to the open¬ 
ing of the ear, it is clear that the two lines, at their 
junction, will form an angle, which will be greater, 
according as the projection of the forehead, and 
the retirement of the upper jaw, allow the facial, 
to approach to a perpendicular line or not. You 
will ^ily understand this by a little sketch of a 
ill profile, in wliich I shall make ab the facial 
line, Bc the ho|gontal line, and abc the angle 
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formed by their intersection, or the facial angle. 
In this case, the perpendicular being de, and the 
angle dec being therefore a right angle, or angle 
of 90®, it is clear tliat the angle ABC is a little less; 
it is 80^ 



1 may observe of Camper, however, that his inject 
was rather to depict characters of countenanw, as 
belonging to different nations and animals, *^han 
to Connect these characters with any particular 
comparative qualifications; though,.to a certain 
degree, this may be the effect of his system. J For 
example, if he altered a sketch so as to m&ke the 
facial line more perpendicular, and therefore to 
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increase the facial angle, he made it approach to 
the character of an antique; if he made. Ae facial 
line more oblique, and therefore diminished the 
facial angle, he produced the countenance of a 
Negro. If he inclined the facial line still further 
back, he obtained the lines which mark an ape, 
a dog, or a bird. I will show you t)ne of his 
sketches in which the facial line is made to incline 
forwards, so as to produce a facial angle of 100°. 


■loor: 


% 


I • •• • 9 



This is the largest size which the artists of an¬ 
cient Greece gave to the facial angle; and if it 
were still further increased, the head would appear 
mis-shapen, aud unnatural. Another sketch of Cam- 
:.per*s will show the great contrast which the 
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Negro's face exhibits^ in the retirement of the 
facial line,, and the diminution of the facial angle, 
which is here only 70 °. 



HARRIET. 

What a very extraordinary difference existe be¬ 
tween those two characters of countenance. ?.The 
projecting forehead of the one, affords a most|itrik- 
ing contrast with the projecting jaws of the other; 
and it seems, indeed, as if the proportions the 
face were quite reversed in them. I 

Dlt« A»i’ 

*< 

It is to be observed, however, that the aneients 
did not, always strictly adhere to nature', in Iheir 
delineations of the human countenance. In giving 
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a facial angle of 100” to their statues, they adopted 
an ideal standard of perfection, partly from a wish to 
remove, as much as possible, fi bin the semblances 
of their great personages; the characters of the 
lower orders of the creation, and partly in order 
to ti’ansfuse into tliem, in an increased proportion, 
whatever might express intelligence or sublimity 
in the human species; which elevation and pro¬ 
jection of forehead has always been supposed to 
do, from being regarded as inilicating a greatei 
than ordinary fulness of brain in that part. 

CHARLES. 

Are there any other peculiarities attaching to 
the antique head, than the elevation and projection 
of forehead, and the consequent large size of the 
facial angles!? 

nn. A. 

There is a greater breadth than natural in the 
forehead of the antique; the orbits are large; and 
there is an oval form’ of face, with which the cheek¬ 
bones of an ordinary head would remarkably in¬ 
terfere. 

CHARLES. 

Much of the character of the Negro’s counte¬ 
nance seems to be derived from the projection of 
the jaw, independently of the forehead; and if we 
could suppose this feature to be altered, the face 
would not be very dissimilar to that of* many 
Europeans. 
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DR. A. 

Camper gives a plate in illustration of the very 
point wliicli you mention, in order to show that 
the face of a European may be made a Negro’s? 
or that of a Negro, a European’s, by merely con¬ 
tracting or elongating the jaws and lips ; and that 
thus tlie facial angle may be increased from 70 ” to 
80 " or 85 ”, while the forehead remained the same. 
You will be interested in my likewise showing you 
sketch of the head of an ourang-outang, from . 
Camper, in which the facial angle is 58 ”, owing, as 
you may observe, to the great projection of the 
jaws; for the forehead would not discredit a phi- 




CHARLES. 


The knowledge of the facial angle seems to be 
very well adapted to designating a certain shape 




62 


VAUIETIES OP MANKIND. 


of face; and in man, to showing differences in die 
fulness of the forehead; but I cannot conceive what 
is to be gained by comparijig this angle, in iiniinals 
of different kinds; as if the npe, dog, and snipe 
had different degrees of intelligence, depending 
on the dillercnt magnitude of the facial angle, 
and that on the mere projection of the jaws. It 
seems to me, that the attributes of animals of 
different descriptions, and totally distinct habits 
and modes of life, hardly admit of comparison 
with each other; and that quadrupeds, birds, or 
reptiles, may have all the endowments which fit 
them, in the highest degree, for the purposes of 
their creation, without any reference to the com¬ 
parative state of their facial angles. But I would 
to ask, whether, in children, the facial angle 
IS not greater than in grown people ? 

' Dll. A. 

Considerably; and this is to be attrihuled a good 
deal, to the difference which exists in 1 he shape of the 
skull and bones of the face, at different periods of 
life. The prominence of forehead, and rounduess 
and plumpness of face which distingniah infants, 
arise from the scantiness of the jaw, and the w'ant 
of teeth; and gradually give way to a certain 
squareness of countenance, as soon as the jaws 
elongate, become larger, and obtain teeth. Tlie 
cheek-^ones then increase in magnitude;' the eye- ; 
biiowsg. ,5ome projecting; and as the mass of fore- 
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head remains the same, the jaws are projected for¬ 
ward, and therefore alter the facial angle. 

CHARLES. 

Is the difference which occurs in the shape of 
tlic heads of inhabitants of different countries, na¬ 
tural, or does it depend on various habits of dress 
or management, which give a dircclion to growth, 
during the period at which the head may be sus¬ 
ceptible of some change of form ? 

DR. A. 

There seems to be. a gooil deal of this the result 
of original natural conformation; but some nations, 
who admire flatnes.s and lowness, instead of eleva¬ 
tion of Ibrehead, make an artificial pressure on the 
iieads of their infaui ‘>, by means of which the head 
is made broader, bv the contents of it being thus 
directed latorally. This is the case with the Caribs, 
who were the original inhabitants of the West 
India islands, at the time of their discovery by 
Columbus; ami who resemble, a good deal, some 
tribes who occupy the neighbouring continent, 
north-east of tlie sources of the OririoVo. This 
practice, however, does not appe^ to haye been 
confined td them, but to have bein employed, in 
Peru, Brazil, and Lima; for moretlhan tv^o hun¬ 
dred years ago, it was prohibited;; by an edict of 
the syii9d of Lima; which shows t^h^t this custom 
^vas in use from the earliest period? of the history 
of these regions. Even in modern tiines^ the prac- 
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tice is not extinct; for Messrs. Lewis and Clarke, 
Sjn their Travels to the Source of the Missouri, 
mention that it is in general use among the 
natives west of the Rocky mountains, who are 
called flat heads by the nations east of them, 
‘among whom the fashion is totally unknown. 
These gentlemen have also observed the existence 
of the same habit among some other tribes of the 
native Indians; and they mention a female, in 
whom the depression of forehead was so great, as to 
form a straight line between the eyebrows, and the 
crown of the head. — The sketch which I now 
show you, is that of the skull of a Carib chief of 
the island of St. Vincent, from Blumeiibach, which 
was taken up many years since, by desire of Sir 
jlloseph Banks. The flattened forehead is very 
well designated in it. 
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It appears, likewise, that among some of the 
Asiatic nations, the practice of altering the shape, 
of the skull by pressure, in different ways, at one 
time existed. 


HAimiET. 

We hear occasionally from travellers, of persons 
of extraordinary size, is this a very usual cir¬ 
cumstance ? The freedom which there is, in savage 
life, from all sorts of restraint, must, I suppose, be 
favourable to height and vigour. 


A* 




So it is often thought, but without proper- 
foundation. Some nations, it is true, are remark¬ 
able for stiiture, as well as strength of body, as the 
Patagonians, the Caribbees, and the Cherokees 
among the Americans, the inhabitants of some of 
the South Sea islands, and the Calfres in South' 
Africa; but savage tribes are, upon the whole, 
neither particularly distinguished for height, nor 
strength. Many, as the Esquimaux, are remark¬ 
able for diminutive forms; so are ^e Bosjesmans 
in South Africa; and the Mongols, fJalmucks, and 
other tribes of Central Asia, arc, in ^neral, shorter 
than Europeans, The Virginian, |r Kentuckian, 
is generally an overmatcli for a Native Indian; 
and the same inferiority of physical force was not 
only observed by the Spaniards, among the na¬ 
tives on the discovery of America, but, has been 
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remarked by various travellers in the North 
American continent. M. Perou endeavoured to 
form an estimate of the comparative, strength of 
the arras of 12 natives of Van Diemen’s Land, of 
17 of New Holland, of 56 of the island of Timor, 
of 17 Frenchmen belonging to the expedition, and 
of 14- Englishmen in tire colony of New South 
Wales. He employed an instrument which he 
called a Dynamometre, or a measurer of power; 
which was so constructed as to indicate, on a 
diaLplate, the relative force of the individuals 
submitted to experiment. 

The relative forces of the Frenchmen and the 
English, exhibited powers as 69 and 71; while the 
natives of Van Diemen’s Land, New Flolland, and 
i^imor, were as low as 50, the two first, and 58 
the last. 

(CHARLES. 

The precarious subsistence of many savage 
tribes, must be very unfavourable, I sliould think, 
to vigour; and it is quite miserable to read of the 
difficulties which the Bosjesmans, and the natives 
of Van Diemen’s Land and Terra del Fuego, 
have, in procuring a bare and scanty subsistence. 

DR. A. 

/ 

Something is unquestionably to be attributed 
to this cause; but much likewise to difference of 
race. jWe must, however, defer the prosecution • 
of the'. bjcct till our next meeting. 
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CHARLES. 

At the conclusion of our last conversation, you 
spoke of different races of men ; but surely we are 
not to regard jnankincl otherwise than as descended 
from a single pair ? 

DR. A. 

Certainly not; but then we have maiiy varieties, 
as I have already mentioned, differing much from 
each other; but still not more than we continually 
find among many animals which were originally of 
the same stock. ' 

CHARLES. 

I have often thought how singuUr it is, that the 
various nations of the world, diff^ing from each 
other so much in external appearsmce, should all 
of them have originated from twolindividuals. I 
suppose these differences are prodhced by the dif¬ 
ferent effects of climate on the hiui|an body. 

DR. A. I 

Such has been the opinion of,‘many phUoso- 
pf great eminence, botR in ancient and 
modern times ; but yet it is not l^rne out by an 
attentive examination of facts. 
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CHARLES. 

But is it not found that complexions darken as 
you ajiproach the torrid zone, and that the darkest 
colour is in the warmest latitude ? Thus we see, 
that the Norwegians and Danes are fairer than 
the English; the English than the French; the 
French than the Spaniards and Portuguese, and 
these than the Moors; while the Negroes In the 
burning regions of Africa are darkest of all ? We 

o o 

even observe, that in this country, exposure to the 
sun darkens the complexion; and a European 
who is much abroad, acquires an approach to the 
colour of the inhabitants of his adopted residence. 


IDTlff A* 

You have put the case strongly; and we must 
Adroit, to a certain degree, the correctness of your 
facts, without however going to the extent of your 
conclusions. The influence of the sun is unques~ 
tionable on the parts which are exposed to it; 
but only on those parts. Captains Lew'is anH 
Clarke were so much browned during their ex¬ 
pedition to the Missouri, as to be often taken, by 
the natives, for Indians belonging to hostile tribes; 
and it was only on showing the whiteness of their 
skin in Such parts as were covered, that their sus¬ 
picions were removed. In Lord Amlierst’s ex¬ 
pedition to China, it was observed, that persons 
who v pre in the habit of working in the heat of 
the SI , wdth their bodies uncovered from their 
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waist upwards, became of a dark copper colour; 
but when they stripped, cither for the ])urpose of 
bathing, or of going into the water in order to have 
a better view of the expedition, the comparative 
whiteness of the skin which was usually covered, 
gave them the apjiearance, at a distance, of wearing 
light-coloured pantaloons. In all these instances, 
when the lays of the sun heighten the usual com¬ 
plexion, the elfect goes o/l', and in time the usual 
colour is resumed ; while those who are not so 
exposed, as women and children, remain of the 
proper colour of the race. 


SOPHIA. 

But may not the long continued operation of 
such a cause, in timb jiroduce on their successors 
effects which would not be fully produced on the 
individual? I think I have read of a colony of 
Portuguese who settled on the coast of Africa 
three hundred j’^ears ago, and whose successors 
have now the complexion and features of Negroes? 


DR. A, 


You arc quite right in your recollection of this 
statement; but then, unfortunately for the reason- 
ing, the change was produced iH consequence 
of continually marrying with the liatives ; and it 
would be very extraordinary, if, in the course of 
tliree. hundred years, a complete assimilation with 
the luftives should not in this way have been 
produced. 
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SOPHIA. 

But is it the fact, then, that when persons are 
transplanted into a very different re^on, whether 
from a colder to a warmer, or from a warmer to a 
colder latitude, their successors will remain of the 

* V 

same colour as their original parents ? 

4 

RR. A* 

This seems, from a very extensive deduction of 
facts, to be the case. I have already noticed the 
small stature, and olive, or swarthy complexions of 
the Laplanders and Esquimaux, which evince 
their Mongolian descent, thougli the Norwegians 
or Americans are their immediate neighbours, 
who live in a latitude not materially different from 
them. Europe itself, in its subdivisions oi' inha- 
^litants, affords a striking example of the continu¬ 
ance of the different character of its inhabitants 
from the earliest periods. The Celtic, the Ger¬ 
man, and the Sclavonic races, have all of them 
preserved the great distinctions of physical cha- 
l acter, which they are described to have had at the 
time of Cmsar and Tacitus. 

HAliniET. 

But are we enabled to recognise, at the present 
day, any of the descendants of those ancient 
people ? 

H DR. A. 

Celtic race occupied the Western-p'arts of 
and its decendants, with the characteristics 
ofiPfti. A hair, and rather brown skin, still occupy 
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France, Spain, Portugd, and Italy. The Ancient 
Britons, tlie Gaels, the Irish, the Scotch, and the 
Manx, were a part of the same people; and it is 
said that vestiges of the same character are to be 
still found among them. 

CHARLES. 

Perhaps the designation of Dhn, or black, may 
he given to those tribes of riighlanclcrs who pos¬ 
sess this character in the most marked way. 

DR. A. 

Not improbably. The German j'ace have, as 
their descendants, the Swedes, Norwegians, Ice- 
anders, Danes, the inhabitants of the various parts 
of Germany, the English, and the Lowland Scotch; 
and the fair complexion, blue eyes, and yellow, 
or reddish hair, have passed on from ancient to 
modern times. 

But the easterri }iarts of Europe were anciently, 
and still continue to be, occupied by people of a 
darker comj^iexion, and of Sclavonic origin, as the 
Poles, Croats, Bohemians, and Bulgai'ians; which 
is the more remarkable, because these nations are 
close neighbours to the Germans, who have ever 
preserved a very dillerent character.:ll This is like¬ 
wise the case with the Russians, with the exception 
of the peasantry in the North, who bhve frequently 
light brown, or red hair. 

« 

. The gipsies afford a remarkable example of the 

force with which original characteristics adhere to 

^ * / 

the human body, under every change of climate. 



72 


VARIETIES OP MANKIND. 


Those peop^ cepturies, dispersed 

over ^very part pf Europej^distjp^ished b^^,^^ur, 
coDtour of features^ and |he^ti<^s 

with whom they lived. pI jwiro^e 

about the beginning of the^ dib^nth and 

their origin was long unknown; but at |e^h ft 
has been ascertained, in patt from colour and 
bodily formation, but principally from the affinity 
of language, that they sprang from some of the 
c^es into which the Bazeegun Hindoos are 
divided. The gipsies are called the Siscch Hindu, 
or Black Hindoos, by the Persians; and though 
there is some alteration of character, of counte¬ 
nance, and complexion, among the gipsi^ of the 
present day, ovdug in part, peihaps, to intermix- 
i|ture with foreign blood, yet they are occasionally 
seen with very dark complexions, and witli every 
appearance of Oriental origin. » 

SOPHIA. 

Do we find in countries where the inhabitants 
are usually dark coloured, that the light com¬ 
plexion is preserved for long periods of time ? 


» pR. A. 

In the island of J^umatra, children born of 
Europeans, are as fair as those born in the eountry 
' pf their parents; and so' their ^accessors he-ve con- 
to be. On the other hand) the chiidren of 
‘j remain as Jblack as ever* "Ihe game 
happt|./i in the West Indies; and td show that 
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the effect is not lost, ^ere are some families in 
Jamaica, whose predecessors left England at the ‘ 
time of the grand rebellion, and yet they continue 
to be as white as Europeans. A similar circum¬ 
stance has been mentioned of the descendants of 
Spaniards in South America. The Anglo-Ame¬ 
ricans have likewise made no approach to the 
colour of the American Indians, however long may 
have been the period since they have quitted 
Eurojie. 

CHARLRS. 

Jlut do not the Jews, who are diffused over every 
part of the world, and whose Religion prevents 
them from intermarrying with any but tlieir own 
race, accj^ire llie colour of the inbabilaiils where 
they dwell ? 

Dll. A. 

Tliis is a mistake; they become brown, by ex¬ 
posure, as Europeans do; but tlieir children are 
born fair, and the black colour of the hair, and the 
peculiarity of countenance, are })i’cscrved, in all 
parts of the world, in remarkable purity. There <' 
is a very curious example of the steady adhesion of 
such chai'acteristics, mentioned by the well-known 
traveller in Lidia, the Rev. Dr. Claudius Bu¬ 
chanan. He states that at Cochin, on the Malabar 
coast, there is a settlement of Jews, who, it appears 
by tliclr-rfcords, migrated to India soon after the 
destruction of the temple by Titus Vespasian, and 
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who resemble the European Jews in complexion 
and features. They liave kept their race distinct, 
and are called white, or Jerusalem Jews. There 
is, however, at the same place, a tribe of Jews, 
whose ancestors intermarried with the natives, and 
who have, in consequence, acquired the Hindu 
complexion and features. They are Called black 
Jews, and arc regarded as an inferior cast. 

CHARLES. 

When intermarriage lakes jdace between whites 
and people of colour, and this goes on in eithei 
direction, the olfspring will, I suppose, in a very 
few generations, acquire the full white, or black 
colour, as the case inav be. 


% DR. A. 

'^I'he period at which the complete change will 
bt^ effected, is pretty well known in the West 
Indies and Spanish America; and thiu'e are parti¬ 
cular terms, by which all the intermediate shades 
of colour between black and white, are designated. 
For instance, a child born of a Negro and Euro¬ 
pean is called a Mulatto, and has equal parts of 
white and black blood. A child born of a Euro¬ 
pean and Mulatto is a Terceron, and has three- 
.fourths white, and one-fourth black blood. A 
' -child born of ii European and Terceron is a Quar- 
toton, having seven-eighths while, and qnc-eighth 
blac^ blood. And one born of a European and 
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Quarteron is a Qiiinteron, having fifteen-sixteenths 
white, and onc-sixteenth only black blood, and is 
considered as white by law, and free. 

On the other hand, if a Mulatto intermarry 
with a Negro, the offspi'ing darkens in the same 
proportion as it becomes fairer if the marriage 
was with a European; but the first steji only has 
a name, the Grilfo or Zambo, which has three- 
fourths black, and one-fourth white blood. Hum¬ 
boldt states, that in Spanish America, the greater 
or less degree of whiteness of skin decides the 
rank of an individual in society. A while who 
rides barefoot on horseback, thinks he belongs to 
the nobility of the country, and will often say to a 
great man, if he have a disj)ute w'itli him, Do you 
think me not so white as yourself? It becomes 
therefore an interesting object, to estimate accu¬ 
rately, the fractions of European blood which belong 
to the different casts; and in Spanish America, 
they have numerous denominations for the off¬ 
spring of Indians, as well as Negroes, with Euro¬ 
peans ; and every person is so jealous of the honour 
of his tribe or cast, that if^ through inadvertence, 
you call him a degree lower than he actually 
is, he is highly offended. It sometimes hap¬ 
pens, that families suspected of being of mixed 
blood, demand from the high court of justice, to 
have it 'declared that they l)elong to the whites,- 

E 2 
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which, when the}" are rather swarthy, is termed 
“ getting tlicmselves whitened.” When the colour 
of the skin is rather too repugnant to the judg¬ 
ment demanded, then the petitioner is satisfied 
with an adjudication, “ that lie may consider him¬ 
self as a white.” 

SOPHIA. 

You have, I think, very clearly shown, that the 
influence of climate does not produce any very 
essential differences among mankind, and cannot 
therefore give rise to the varieties which we observe 
among them ; but I am exceedingly anxious to 
know on what those differences depend. 

DR. A. 

This is a very curious and interesting problem, 
and one which cannot, in every resjicet, be satis¬ 
factorily answered. There are, however, several 
important particulars known relative to this sub¬ 
ject. 

We have seen that the differences which climate 
produces in the colour of the body, wear off, or 
terminate with the individual: they are not capable 
of being transmitted to the offsjiring. Whatever 
effects art or accident may produce on the indi¬ 
vidual, are personal, and go no further; for other¬ 
wise we should see, that all those changes and 
mutilations, which the perversities of fashion pro¬ 
duce, both on man and other animals, in all parts 
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of the world, would form permanent varieties 
among them. Thus the flattening of the heads 
among the Caribs, the contraction of the feet 
among the Chinese, the elongation of the ears 
among some, the perforation of the nose and lips 
among others, require all of them to be repeated 
on every individual, when such fashions are to 
be kept up. In the same way among animals, 
docking and cropping make no alterations in the 
tails and ears of the breed ; and it is fortunate ihat 
it is so; for otherwise we should have the beauty 
of natural shape, permanently superseded by the 
wildest aberrations of vitiated taste. When, on 
the other hand, there is any peculiarity of form 
born with the individual, such peculiarity is capable 
of being transmitted to the offspring; and though 
we cannot trace all the steps by which changes are 
carried on, until they arrive at the production of 
permanent varieties, yet we can in many in¬ 
stances. Naturalists suppose that our sheep, our 
dogs, and our horses, were severally derived from 
pne original stock; and yet what .-^eat variety 
there is in the respective breeds, and how separate 
they continue, provided they are kept distinct. 
We can even contrive to have the advantages of 
particular breeds blended for particular purposes, 
if we so wish it; and hence the permanent im-^ 
proveraent which has been made among mapy 



78 


VARIETIES OF MANKIND. 




breeds of animals, and especially sheep, of late 
years, by agriculturists in this country. 

CHARLES. 

I can easily conceive that a mixture of breeds 
which already exist, may, in time, produce an 
union of the excellencies of particular ones; but 
are instances known of entirely new varieties being 
formed ? for we must look, I presume, to such 
occurrences, to throw light on original differences 
in the same breed. 

A» 

We have a very curious and well authenticated 
instance of a new breed of sheep occurring in 
America, from an accidental variety which ap- 
^ peared in a flock in New England. The charac¬ 
teristic of this variety was very short legs, par¬ 
ticularly the fore legs, and a bend in the middle of 
them, somewhat like an elbow. Now, as the 
fences in New England were low, and were of 
wood or stone, it was thought desirable to have 
sheep which could not readily get over them. 
Breeding from this animal was therefore en¬ 
couraged, and a flock of this breed, called ankon, 
from a Greek word signifying elbow, was in a few 
years obtained. — The Dorking fowls afford an 
example of a supernumerary claw being peculiar to 
one particular breed; and there are varipus other 
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Striking peculiarities in different breeds of the 
common fowl. Some are very large, others 
dwarfish, as the Bantam ; some have double combs; 
some are tufted; some are without rumps;, and 
there is a very curious variety in Padua, in which 
a sort of appendage to, or dilatation of skull exists, 
in the upper part of the head. 

CHARLES. 

I suppose Albinoes arc perpetuated in a similar 
way, among such animals as exhibit this peculia¬ 
rity? 

UR. A. 

Exactly so; and we even observe in mice, the 
immediate occurrence which, as in the ankon 
breed of sheep, produces so remarkable d change 
in the character of the animal; for mice, when con¬ 
fined in dark places, have been found to produce 
a white breed with red eyes: and this character 
would go on, until interrupted either by crossing, 
or by a new occurrence in some of the future pro¬ 
geny. The Albino variety is very abundant among 
animals, and the white rabbit is a familiar example 
in this country. Almost all animals exhibit occa¬ 
sional varieties of the same kind. Thus they occur 
in cats, dogs, oxen, asses, sheep, ansd hogs, among 
the domesticated animals: among idonkeys, squir¬ 
rels, rats, hamsters, moles, opossums, weasels, mar- 

f 

tins, afid polecats, of which last the common ferret is 
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supposed to be the white variety. They are like¬ 
wise occasionally found in the buflPalo, roe, camel, 
elephant, rhinoceros, stag, and jagen of Mexico; 
in the common bear; and in the badger and beaver. 
Albinoes have been found also among various spe¬ 
cies of birds; as crows, blackbirds, Canary birds, 
partridges, common fowls, and peacocks, having 
their feathers of a pure while colour, and their eyes 
red. 

CHARLES. 

Circumstances of deviation from usual structure 
must doubtless be found likewise in the human 
race ? 

DU. A. 

Many peculiarities have been observed in them, 
^as well as in the brute creation, which are capable of 
being perpetuated. Family likenesses are a lami- 
liar example: so is hereditary stature, whether large 
or small; and it is curious how long peculiarities 
of features may continue in the progeny. The 
thick lip, introducer! into the house of Austria by 
the marriage of the emperor Maximilian with 
Mary of Burgundy, is visible in their descendants, 
even after a lapse of three centuries. Many in¬ 
stances have occurred, both in ancient and modern 
times, of peculiarities of structure being handed 
down from the parent. Thus the occurrence of 
six fingers, or six toes, is not uncommon. . Such 
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muscle which is at the front, instead of the sides 
of the mouth. 




CHAnUCS. 


Man seems to possess some of the attributes of 
the carnivorous race, in his indications of rage; for 
the lips are forcibl}' drawn upwards, in a manner 
somewhat similar to that ol’ the more fertxtious 
animals: but 1 siip}30se that, in them, tlie nature of 
thcir.covcring prevents the other indications of rage 
from exhibiting themselves, which are so marked 
in the human countenance, when acted on by this 
passion. 


DR. A. 


This must be in some measure the case; but 

* 

it is likewise to be observed, that in man, there is, 
a union of all the capacities for expression which 
belong to quadrupeds; and ajso sevend peculiar 

muscles, which seem to act as oi:gans.of expression, 

* >, 

arid to be capable of indicating emot'ons and sym¬ 
pathies, of which die lower,are not sus¬ 
ceptible, The knitter of the); eyebrow is one of 
those peculiar muscles; and^in its contraction, 
during rage, there is a minglib'g of mind and sen¬ 
timent, with mere, animal teiling, which distin¬ 
guishes, in some degree, the feiwity of a hian, from 

^ / I 

that of a* brute. 
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SOPHIA. 

I suppose, then, that if a dog’s face, or that of 
any other animal, were dissected, like the human, 
of which you have shown us a sketch; the muscles 
would be found much less numerous. 


DR. A. 

Certainly; and the difference is very well exem¬ 
plified by a drawing which Mr. Bell gives of the 
muscles of a dog’s face, of which I now show you 
a sketch; aiid you will see, on comparing it with 
the sketch of the muscles of the hunmn face, what 
a paucity there is in the former, compared to the 
latter; and what, little variety of feature the oue is 
capable of exliibiting, to the other, if even there 
were not the covering which Charles supposed 
likely to prevent small contractions of miisclesdrom 
being discernible. 

In this sketch, a a are tlie circular fibres, which 
surround the eyelids, and are common to all ani¬ 
mals. 

BCD axe accessory muscles, called by Mr. Bell 
scintillantes; or glistening, which draw hack-rthe 
eyelids upon the eyeball, and give a sj^ai^ling 
fierceness to tlie eye. 

F G H are muscles of the ear, which, in many 
animals, aie well adapted to vary its direction, and 
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give it the necessary tension, to receive the vibra¬ 
tions of sound. 

I K form, with the layer of muscles immediately 
belovv^, the snarling muscles,*as Mr. Bell terms 
them, whose action raises Up tjhat part of the upper 
lip from which the whiskers jgrow, and which is 
opposite to the canine teeth, aiid produces the pecu¬ 
liar, and well-known expression of .displeasure in 
the carnivorous animal. 

. 1 , is the muscle moving^ tlie|no 3 tril in smiling. 

M, the muscular fibres of 4ie moudi, xvhich do 
not, as in man, make a perfi&t orbicular muscle 
and the lips, therefore, unless/when acted upon by 
the snarling museless hang loose and, roasted. 
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isr, a muscle which retracts tlie augle of the. 
mouth, and is useful in mastication. 

0, a cutaneous muscle, which sends up fibres 
from the neck to, the side of the face, 

Tn the horse, it may be observed, there are mus- 

cles which raise the upper lip, and draw down the 

lower, at their middle, so as lo uncover and 

protrude the fore teeth in feeding or biting. This 

animal has also muscles which draw the eye back- 

¥ 

wards, so as to increase his field of vision in that 
direction. The other graniiiiivorous animals have .a 
similar disposition of mu.scles in the lips. 

Having given you this general description of the 
muscles of a dog’s face, to enable you to compare 
them with those of the human countenance, I shall 
go on with the sketch which I was giving you of 
the peculiar designations of the jnissions. 

Tlie character of smpicion is a rigid contraction 
of the eyebrows and muscles of the face, as if under 
extreme attention; and a timorous side look of 
the eyes. Dkeonient is remarkable for the con¬ 
tracted forehead, the arched nose, and the de¬ 
pressed angle, of the mou th. This last is dep^^-nt 
on muscles which are peculiar to man, and aii^ra^d 
the triangular, or the depressors of the anyl ol’ 
the mouth; which give a very peculiar expression 
to the features, such as is not discovered in any 
other animal, in contempt, hatred, prule, and 
jealousy. 
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Thu elFects of fear are to relax the energies of 
mind and body: the eyebrows are elevated, the 
eyes krgdy uncovered and staring, the mouth 
opened, and the breath spasmodically affected. 
Ther 0 is a trembling in the cheek, lips, and mus¬ 
cles at the side of the neck; the countenance is' 
pale, fr6ni the receding ol’ the blood, and the hair 
rises, from the contraction of the skin. 

CHARLES. 

It appears that the effects of ordiiuirj» fear and 
rage are as neai'ly as possible opposed to each 
other, not only in their nature, but they* physical 
effects; for while the latter excites, the former 
depresses every energy to the utmost extent. 
The elevation of the eyebrows, instead of their 
contraction, must produce a remarkable diderehce, 

I 

between the expression of the one and of the other. 

> 

DR. A. •; 

In miling and laughing, thei circular muscle.of 
the lips is relaxed; but in laughing, there is con¬ 
joined, an action of the elevatmg muscles of the, 
cheek, which draw the angles fof tlie mouth up¬ 
wards and backwards, and ojtcuitnulale, as Mr. 
Bell terms it, the cheek upbn ihe eye; themoutli 
is open, the eyes half closedthe nostrils are di¬ 
lated ; and in a hearty laugh, the eyes are sufiused 
with tears. , 'Hiere is, at the s^ie. time, a convul¬ 
sive .state of the respiratory oigmjs, whiclt, every 
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ooe knows, is sotnetimes to an inconveniei 
uncomfortable extent. 

SOPHIA. 

But how docs it happen that we cannot 
shedding tears in a liearly laugh 


DR. A. 

Because the action of the niiiscic if tlt« 
laises the cheek against the eye, whil* the < i 
muscle >fthe ey< lid ]•> bi ought into .ulu , 4] 

presses on tht t^oball and on the httle gi. nf, 
called the lachrymal gland, which I shall afnnwaids 
have occasion to mention to you, secret 10 « the 
tears. 

.Conjoined with the action of the circular muscle 
of the eyelid, is that of the occipito-frontal, which 
unite» with the former in givmg au acute arch to 
the eyebrow. — Tfie action ot the depressors of the 
angles of the mouth converts h Muil . or a laugh, 
into a sneer. — In crying^ thcie is a t. irt of convul¬ 
sive aetion in the muscles about the eyes. The 
cheek is raised, tlie nostril drawn up, the mouth 
stretched laterally, and its corners rather de¬ 
pressed, while the eyebrows are drawn down. 
There is likewise a convulsive action in the organs 
of reispiratibfl, which js very peculiar. 

- ^ CHARLES. 

The "of tears does not, I '^^pose, 
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arise from the same cause in crying and langhing; 
namely, from pressure on the lachryinal gland. 

‘ ' i' ' 

ft 

nji. A. 

< > 

Ti\e shedding of tears in weeping, is always 
precevied by a pungehi sensation in the metnbrane 
of uie nose, which s(x nis to excite a sympathy,-not' 
very well iiudcrsiood on the lachrymal gland; and 
lieuce we find, lliDf though the features may be 
runnu/mded, the tears, under certain circum- 
si'tncc-, Will 1101 he controlled We must, how- 
over, def'-r the pr(?sec!ilioij of this subject till OUr 
next in eel >110. 


. I . / 
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CONVERSATION VI. 

tHE MUSCLES CONTINUED. 


SOPHIA. 

You mentioned, at our last meetin{]f, that there are 
some particular organs of' expression peculiar to 
and to which there is nothing of resemblance 
in brutes. Is there any thing like laughing or 
crying arpiong any other but the human race ? 

DR. A. 

Hiese indications of joy and grief are wanting 
in ammuis, for they have not the muscles on whi^ 
they depeiid. .They will testify joy and soiTditv 
by some demonstrations of their own; but tJiey are 
without the gleans of producing that variety and 
change of features, , on which so much of the dig¬ 
nity of the human countenance depends. The 
orbicular muscle of the lips, and the muscles which, 

> - * l' ‘ • ' 

are placed abpiit the angle of the mouth, give a 
power of minute expression of .feeling which is 
quite peculiar to mai^ind. 

t,' ‘v 

' 'HARRIET* . . 

Bjjt if thew is hot laughing, there seems at least 
,to be Varyingbyute creation; 


f I 

^ > '' '| *>' ' 
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for Thomson, in his description of the stag stand¬ 
ing at bay, tells us, that 

i 

The big round tears run.down his dappled face. * 

S 

Dli*, A* 

The s.anie is also mentioned as occurring in some 
other animals. For example, the phoca ursina, sea 
bear, or ursine seal, has been said to shed tears copi¬ 
ously, when wounded, or vvlicn its young have been 
taken from it. Pallas suites, that when the Mongols 
find that the camel will not suckle its young, (which 
is very rarely the ease) they excite the materhal teel- 
ings, and elicit copious tears from the old one, by 
employing a plaintive melody, imitating the voice of 
the young animal. Humboldt informs us, that a 
small American incmkcy is melted into teai'S on 
any fright or disquiet; and die keeper of the 
orang outang, brought froni Batavia by Dr. Abel, 
assured Mr. Lawrence, as the lattgr gentleman 
tells us, that he had seen him Weep a few times. —■ 
In all these insLinces (if tjuit^.correct); there is 
certainly more of the appearanc^ of human sorrow, 
than usually occurs out of thej^ pale of mankind; 

^ • N ' A; 

but yet it is to he observed, ^at all quadrupeds 
secrete tears, and may therefoi^ have the flow of 

them increased under particular circumstances, 

_ ^ * 

The flow of tears, however, is, as you may recol¬ 
lect, only a part of the indication of sorrow ; for it 
is the alteration of features which represents emo- 
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tipn; and, this, with very little exception, and that 
applying principally tb rage atnong a certain tribe 
of animals, as 1 have already mentioned, is entirely 
confined to the human race. 

“ This capacity of expression,” says Mr. Bell, this 
indication of a mind susceptible of great, or of 
tender emotions, has a great share in human 
beauty; whether in the living countenance, or in 
that which the pencil presents. How diderent the 
tame regularity of a merely placid countenance, 
from what strikes the spectator when he lieholds 
the indications cif a gre.*),! mind in tliat susceptibility 
of emotion and energy, which .marks the brow, 
and animates the eye of the hero, even in tlie 
calmest scenes of life! How fascinating, when 
, compared with the insipid prettiness and regular 
features of an inanimate beauty, is that suscepti¬ 
bility, which lightens up the countenance, and 
plays upon tjje features of a woman of sensibility, 
even while she is unmpved by any particular af¬ 
fection ! 

\ 4 

“ It is this, emanation of the mind inspiring the 
features, and giving grace to the action, ’which 
produces the enchanting effect in painting. And if 
there be such a thing as pleasure arising from mere 
form, without expression and character, which 
I much doubt, it is a pleasure which must be very 
transient In every possible condition and state 
of existence, there is a certain character to be . 
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given to the body. It is alive, or dead; stiU, or 
in motion; it has the spirit and buoyant spring of 
youth, tlie massiness of manly strength, the grace 
and elegance of female beauty, or the cautious 
timidity and constrained motions and postures of 
old age, legibly impressed on the whole figure,, 
and prescribing every motion and position of the 
body.” 

HARRIET. 

The study of expression, as varied by the dif¬ 
ferent emotions of the mind, seems, from the inter- 
esting details which you have given us on the 
subject, to be totally different fi‘om that of phy^ 
siognomy; but *1 should be very curious to know- 
on what leading circCimslances Lavater depends, in 
forming his conclusions as to. human character 
and capacity. 


DR. A. 


n 


His work Seems to be a series of. observations 

» i 

hardly referable to any precise principle. He 
considers the bones of the he^ and face, as the 
ultimate foundation of it, and aslioth giving to, and 
receiving from, the soft parts “fthich are attached 
to them, a sort of permanent'^ftTacter and influ¬ 
ence. He mentions, in great ahji with nume^ 
rous examples, the diffa^nf ap|e^gifi^s produced 
by various modifications ’of oyebtows, 

eyes, nos.e, lips, and chin j ,and,tlie 
study of silhoueftesj or the profi&i^ of l^ntahances, 

M .1 ' » . > 
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as giving every information wtiich is necessary to 
the stuily of chariacter, in a way superior even to 
the best po’-traits. He considers plaster models 
as much better than the countenance itself, for 
communicating an insight Into the piind and dis¬ 
position, because they can be viewed and studied 
in varicus ways, and measured and silhouetted in 
every direction; and he distijiguislies, in silhouettes, 
nine horizontal sections, winch 1 shall mention to 
you, as. foi’niing so many scries of parts, to which 
the attention is to be given, in order to judge of 
character. ^ 

The first is the curve from the top of the head 
to the comnienceinenl of the hair at the I'oreheati. 

The second is the contour of the forehead to the 

i 

I 

eyebrow. 

The third is the interval between the eyebrow 
and the root of the nose. 


I1ie fourth is the nose, to the commencement of 
the lip. 

The fifth is the upper lip. 

’ V, ^ ‘ « 

Tfie sixth is the two lips taken toj^thcr. 

seventh and eighth •are the height arid de> 
{tr^sioo of the chin. 

And the Tiirith is the" neck, in which he includes 
the back'of the head. 

Every one of these parts, he enthusiastically 
tells” is a letter, a syllable, a word—often a 
deci^ve judgment, an enture. discourse, on .ever 
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truth speaking nature;” aiid he views, in his fa¬ 
vourite object of conternplatiom, the profile, a 
positive and incontestable proof of the reality of 
the science of physiognomy, and one which, when 
the sections are in perfect harmoiij'^, affinals such 
a decided insight into charactci', as to be distinctly 
read by a peasant, or a child. 

After having given you so long an account ol’ 
the eflecls of muscular action in communicating 
expression to the features, it is necessary to resume 
the examination of the general operation of mus¬ 
cles ; and here I would observe, that a consider¬ 
ation of the motion to be performed, will gonoraliv 
show in what direction the muscles must lie, in 
ordeJ‘ to perform it. Thus it is clear, that the 
muscles w'hich bend, must lie in the fore part of 
the arm, and those which extend, on its back part; 
just as you may see that the rule, with which 1 have 
exemplified muscular action, must have its cord, 
which is to double it np, on the inside, and that 
which is to return it, or what is similar in eflecl, to 
extend it, on the outside. 

t 

4 

SOPHIA. I 

f 

One sees occasionally people with various work¬ 
ings in their face or limbs; are these from an 

action of muscles, which they arc unable to prevent ? 

* 

DR. A. 

Certainly; muscles are subject to what are 

•VOL. I. J 
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called .spasmodic afFcction.s, durinf^ which they 
contractj and perform certain actions independently 
of t he will. Sometiinesj too, only a few fibres of a 
muscle are aftectetl; and then a sort of twitching 
is produced, winch corrsists of alternate contrac¬ 
tions and relaxalicais. and is rather unconiforlable. 

UAKRIET, 

Cramps, I suppose, arc of the same description, 
— violent contractions of the muscles. 

nil. A. 

Tliev arc so; but here the relaxation or cessa- 
* ' 

l ion ol‘ Mellon doc's not take place; and the coii- 
tlrniance of tlie violent action become, s exceedin"}\ 
painful. 

IIAKltlET. 

But I have seen jiersons wiicire there ha.s been 
a distortion of the couiitenanee, as if IVom a per¬ 
manent coiJtracti(.)n; and yet there did not seem 
to be any crani}). 

DR. A. 

There was, in tliis case, a loss of power of ihi 
muscles of the oppo.site .side, Irom pal.sy, most 
likely, by means of which the sound inuselcs, from 
there being no natural power on the opposite- 
side to act against them, take a more contracted 
position than usual.' 

CHARLES. 

Then it appears, that when the mouth is seen 
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(Ji'awn to one side, it is not the side in which the 
distortion is most manifest, which is the part 
affected, but the opposite one. 


DK. A. 

This is precisely the case; for all the actions 
which we pciform, by means of certain muscles, 
over otie side of t)je mouth, we can also perform, 
by means of corresponding muscles, on the other 
side ofllio mouth; and whoa neither sets of muscles 

r 

are in action, they balance each other, so as to keep 
the mouth even. In the case of paralysis of the 
ratiscles of one side, the power of these muscles is 
lost, and the balance is destroyed. The same 
happens in various f>th(;r parts of the body, aa in 
the tongue and neck, w'liere ibe muscles are dis¬ 
posed in pairs, and are said to be antagonists to 
eaclt other. I may also remark, that whenever 
there is a muscle which moves & part hi one direc¬ 
tion, there is another muscle, at set of muscles, to 
restore it to its former state. For instance, if you 
bend the arm, you act with the doxor muscles 
to produce this efiect; but^ in Order to bring it to 
its usual slate, you act with the extensors, and gra^ 
dually withdraw the action which bent tlie arm. 
A mere cessation of contractile power would leave 
the limb, where it w'as, to obey tlic mere operation 
of gravity upon it: but by this reciprocal opera- 
tioHi muscles act, as Ur. Faley very aptly states it, 
• I ? 
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like sawyers in a pitj by pulling at different times, 
in opposite directions. 

SOPHIA. 

But considering the groat number of muscles 
wbich there every where is, there seems to be 
hardly space sufticient on the bones for their inser¬ 
tion ; and near the joints, the muscle .seems to 
cease. 


HR. A. 

Nature has adopted a very ingenious plan I’or 
diminishing the space necessary for tlie insertion 
of muscles, and this is, by the use of wliat I have 
already mentioned to you, as tcndoics, or sinews. 
Tliese are a sjiecies of rope.s, which occn[)y little 

space in their attaclnnent to the bone, and there- 

/ 

fore allow a free motion of the joint, and fi greater 
symmetry tlian if the joirtts ^ve^L• covere«l with 
large masses offl^^sh. They are very strong, and 
are firmly attached to the muscles, which, at a 
certain distance from the joint, expand into a 
fleshy mass, .so as to fill up the surface between 
one joint and another. 

CHARLES, 

Then I suppose the tendons are merely muscles 
more consolidated, so as to occupy le.ss room. 

DR. A. 

Their nature is very different, tetidons being 
prinrlpally composed of gelatine, while muscles 
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consist cbiefly of fibrine, or the fibrous part of the 
blood, which I shall afterwards have occasion more 
particiilai’ly to notice. They have no power of 
contraction, and are therefore merely passive, fol¬ 
lowing the impulse wliich the muscles give them, 
'to which they are firmly attached, and capable of 
being sej^arated from them by maceration, or boil- 
mg. Sometimes the tendons are of great length, 
as in the fingers; and you may observe that the 
back of the hand is covered with thin cords or 
tendons, wdiich belong to the muscles that extend 
the fingers, and which h‘c on the outside of the arm. 
It is evident that in this case, the hand and fin¬ 
gers would have been much incommoded in their 

4 

various and delicate motions, by a larger mass. — 
Every muscle ’is bound round or encircled by a 
membrane of cellular substance, called a sheath, 
which serves to give it additional protection, and 
also to preserve the muscles hi their place; for the 
cellular membrane, as I have before observed, 
having a loose kind of union throughout, preserves 
the parts in their relative posiiion, without at all 
impeding their motion upon eadi other, 

* f 

1 

CHARLES. ' 

• ' 

But as the muscles and tendems are in such con- 

tinual motion over each other, is there any incon¬ 
venience .from this friction, or any means employed 
to pyevent it ? 

I 3 


f 
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on. A. 

The muscles being of a soft nature, can move 
over each otlier gliblv, and without difficuhv; hut 
it would be dilferent with the hard cords which 
form the tendons; and tiiei'efore nature has wisely 
formed, whenever tluu-c is friction of tend(»ns upon ' 
tendons, innscles, or bones, a small cavity, called 
a bursa mucosa, or mucous bag, of cellular mem¬ 
brane, which has a secretion poured into it, resem¬ 
bling the glairy liquor, or synovia of the joints, 
that facilitates motion, and prevents injury from 
friction or pressure. 


HAllIUKT. 

You mentioned that muscles have botii an origin 
and insertion in bones; but how is it with the 
tongue, whose motions are s(j numerous, and 
where there is no bone to which its muscles can be 
attached ? 

I)Ri A* 

I particularly spoke of motions where joints are 
concerned; but there are various other motions, 
to which innsclcs are subservient, in which the 
plan adopted in the limbs is not admissible. In the 
instance of the tongue, there is a bony attachment 
of muscle, only at the back part; wliile towards 
the point of the tongue, the muscles are curiously 
united to each other, so as to admit of every de¬ 
scription of motion with the utmost lacility. This 
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structure is necessary in the production of all the 
minute difFerences of action recpiisite to the form¬ 
ation of language; and in order still more to faci¬ 
litate the movemenls of this active Hlllc orffan, it is 
attached, behind, to a bone cfdied the os hyoK!o,s, 
from its resemblance to tlie Greek letter w, which 
is so fixed to the neighbouring parts as to admit ol' 
some degree of motion. Tliis, it is obvious, must 
be t>f particular inij^ortance in the act of swallow¬ 
ing, when any nnyieldiug l)ody would be very 
much in the way.— But some muscles, it must 
be <jl)served, are not attaclied to bones at ail; 
fbi- instance, the heart, which w^e shall find is one 
ol' the most powerful muscles of the body. The 
stomach and bowels, likewise, have a muscular 
struclurc, vvliicli is conncctetl with the propulsion 
of tlie Ibod. 


U^RJtlET, 

But I thought that muscles always obeyed the 
will; the motion of the heart, and other internal 
parts, is quite independent of any power of guid¬ 
ance. 

r 

DU. A. 

* r 

Certainly; but all muscles are iiot obedient to 
the will; and hence they are divided into voluntary 
and involuntary muscles. For as there are certain 
functions, as those of motion, which must always 
be performed with consciousness, there are others 
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which must continually go on, 4 nd which nature 
has tljcTcrore wisely ordained to be quite inde¬ 
pendent of any thought or arrangement of t)ur 
own. As examples of this, I may mentioiii the 
action of the lieart, in projecting the blootl; and 
that of the stomach and bow'els, in passing on tlu! 
food which has been received into them. 

HARRIET. 

Tliis is admiruljily managed; for I fear that if 
we- had the guidance of all the functions of our 
bodies, we should be very apt, in our anxiety 
that some processes should go on well, to overlook 
others, and thus act much like a husbandman, wdio 
might have the winds and weather at his disposal. 
But this exertion of voluntary power over a 
muscle seems to be very surprising: wc have only 
to will a particular action, and the action follows 
the thought. 

DR. A. 

This is really the case, and a most surprising 
phenomenon it is; for there is no perceptible in¬ 
terval between the willing to do a thing, and the 
completion. Our muscles, therefore, seem to be a 
set of obedient servants, placed in every part of 
our bodies to do our pleasure. 

CHARLES. 

n 

But what sort of influence is that which is thus 
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exercised by ns, and how is the power communi¬ 
cated ? 


Dll. A. 

These are cjuesllons whicli can be but very im- 
peiTeclly answered, ibr they involve that inscmtable 
coimectioii between the material ajnd immaterial 
part of' t)ie animal body, which w^e know only by 
its effects. We arc conscious of the exercise of 
will, and we see ibat action follows this exertion;, 
but most of the intermediate steps are beyond 
human cognizance. Placed at a distance from all 
tlie muscles, the brain comnnmicates an influence 
to them tlirongh the mecliiim of the nerves, eitlier 
directly, or by the intervention of the spinal mar¬ 
row. If the connection between the brain and a 
niusclt; i.s ent ofb as by an accidental division; or 
the energy of llie nerve lesscncdj as in palsy, then 
the luuscJe has not the power to obey the will, or 
does so very imperfectly. Hence the nerves are 
the media by which the will acts'upon the muscles : 
but how the nerves arc acted upon by the imma¬ 
terial, and consequently the npblcr part of the 
animal constitution, is one of those arcana which 
the divine Creator has not permitted to be knowTi 
to us. 

Tlie celerity of muscular action is very astonish¬ 
ing. It has been calculated that 1500 letters may, 
by very rapid communication, be pronounced in a 

I 5 


r 
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single minute; .'ind if yon consider, for an instant, 
the astonishingly rapid movements which the lingers 
are capable of making in writing, or in rnusi<'al ex¬ 
ecution, you will he able to imagine, in how minute 
a ’)ortion of lime muscular actions are performetb 


■SOVHIA. 


Habit, iiowcwer, 1 supptjse, imparts a grcai 
facility in the exercise iof such muscles; ibr it is 
very difficult to get the raj)ulity of movcmeiii 
which many performers on diilerent iastruments 
possess. 


DU. A. 

Movements have, in time, a certain association 
one with another, and this makes them appear Jo 
be In some measure independent of continued vo¬ 
luntary’ agency; but still the motions cease, 
soon as the will to move is discontinued, and begin 
again when that is renew’ed. — The preclsit>n witlr 
which we can direct the motions of our limbs 
is extiTiordinary. Wc retjuire no ealenlaiions, as 
the mechanist docs, as to the jrower which we are 
to produce ; for we at once do wlpat we wish to do, 
and no more. This has been put in so striking a 

light by the late l)i’. Barclay of Edinburgh, that I 

* 

''hall read you a passage on the subject, from hi?' 
very excellent work on Muscular Motions. Let 
us suppose,” says he, the circiunrerence in which 
bone Can be moved to be 24- inches; that each 
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oF the inches, is equally divided into I iJ parts; and 
that the bQne may be assisted at each of the divi¬ 
sions, which wc know to be possible; witli what 
accuracy must the muscles contract towards the 
centres, in ortlcr to rcj^ulate their extent of ruotion 
will* so much precision tow'ards the circumference. 
In pr{yducino' the several ntusical notes, by chaiiges 
in the small aperture of the glottis,*’ (which, by the 
by, is the opening from the mouth into the wind¬ 
pipe.) “or in balancing the body .on the tight 03 
slack 7‘o}K‘s, wc know that the ii)uscies must con¬ 
tract with such minuteness and accuracy, as fire- 
quenlly to regulate their extent of dccurtatiori, by 
smaller measurements tlum the 200,0()0lh part of 
an inch.” 

soriHA. 

This is very wonderful, and yet how little arc 
the powers with which we are gilied, the duilv 
operatktns of living beings, the subjects of remark, 
much less of the a<lmiration which thev are sowed 
calculated to Inspire. 

DR. A. 

•f 

The force which muscles are capable of exer¬ 
cising is very great. Three hundred pounds have 
l>cen elevated by the muscles of the lower jaw; and 
when a person with a burden on his back, stands 
on tiptoe on one foot, the whole weight of the bur¬ 
den,^ and of the body, is borne by the exteiisor mus- 

I 6 
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des of the foot. — During action, the muscle Itself 
seems to acquire a great addition of strength, and 
of power to resist injury; for a blow which would 
bruise the flesh very imicli, or break a bone, if 
received unexpectedly, and in a state of relaxation, 
can be received with impunity by musdes in a 
state of contraction. It is in this way tiuit the 
feat of breaking a poker over the arm is explained ; 
for the rigidity of the biceps muscle, which, as 1 
have mentioned to you, lies immediately above the 
elbow, on the front of the arm, will, particularly 
if the power is increased by habit, receive, and 
repel, without injury, a very severe blow. — 
It is on the same principle, that Leather-Coat 
Jack, as Ije was called, who lived in tlje time of 
Dr. Hunter, was enabletl to bear a carriage to pass 
over liim, which he would do at any time for a 
very small recompense. After death, he was found 
to have very strong muscles, and large projections 
of bone, into which they were inserted, which gave 
hfln the faculty of very powerfully contracting his 
musdes, so as to resist the immense pressure which 
I have mentioned. 

SOPHIA. 

I ' 

It seems to be upon the same principle that we 
can bear an impulse of any kind when we prepare 
for it, better than when it comes unawares. 

i 

> 

jDR« A« 

• . 

Certainly. We oppose die contraction of muscles 
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against the impulse directed against us, and thus 
prevent the loss of equiUbrimri which would other¬ 
wise be inevitable. 


HAREIET. 

I have heard of experiments being made on the 
bodies of dead animals, by which movements were 
executed alter death. How is this reconcilable with 
the doctrine of voluntary power, and of muscles 
being obedient to the will ? 

DR* A. 

The muscles, during the state of life, have that 
kind of connection with the brain, by which, on 
the one hand, they are obedient to the will, and, 
on the other, communicate to the mind impressions 
made upon them. A certain structure, known by 
the name of muscular, is impaired to them for this 
purpose; and it is a property of this structure, on 
whatever circumstances it may ultimately depend, 
to contract when a stimulus is ^plied to it. If a 
portion of the scarf-skin were 'abraded, and the 
tender part touched by a pointed instrument, pain 
would necessarily be produced]^ but no muscular 
contraction. If, however, on the other hand, the 
abraded part were a muscle, you would see u con¬ 
traction of the muscular fibres take place, or a 
species of convulsion. Now* the sanje cause wdiich 
produces this tendency during life, exists for some 
afterwards; and is capable of being manifested, 
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more particularly by that modification of electri¬ 
city, which is known by the name of Galvanism. 
— If, for example, iti a dead frog, one extremity, 
with the skin taken off it, be placed on a piece of 
silver, and the -other on a j)iece of zinc, and the 
two metals be brought into contact, convulsions 
are produced. Tlic same happens, also, in any of 
the larger animals, when the Voltaic apparatus (in 
which Uie electric power is elicited, through the 
means of alternate pieces of zinc and copper, with 
a dilute acid interposed,) is made to complete a 
circle through any particular part of the body : at 
the instant of contact, convulsions arc produced. 

SOPHIA. 

These must be very uncomfortable experiments. 
One shudders at the idea of involuntary motions; 
and cannot help fancying, that a ])ortion of life and 
feeling must exist, when motion, the constant or 
usual accompaniment of life, is produced, under 
whatever circumstmiccs it may occur. 

DR. A. 

'rhe (discovery of this particular mode of excit¬ 
ing muscular action, I must, observe to you, though 
attributed to M. Galvani, was really due to his 
wife, who accidentally observed it when .some frogs 
were lying on a table, ready prepared for making 
the .soup which js so much used as a restorative in 
Italy* near an electric machine. While the ma- 
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chine was in action, one of the attendants hap¬ 
pened to touch, witli a scalpel, the crural nerve of 
one of the frogs, which was not far from the prime 
conductor, when it was remarked that the muscles 
pf the limbs were thrown into strong convulsions- 
This experiment was performed in the absence of 
the Professor, but it was reported to him by his 
lady, who was much struck witli it. M. Galvani 
repe.ated the experiment, varied it in different 
ways, and being engaged in a set of experiments, 
ilie object of whicli was to prove that muscular 
motion depends on electricity, he was induced, by 
this accidental discovery, to prosecute his inquiries 
with redoubled diligenee. 

The size of muscles, and the power which they 
possess, are very much connected with the quantity 
of their employment. The muscles of the legs in 
dancers; of the arms in blai^smiths; of the 
shoulders and buck in porters; all of then^ obtain 

iW 

an increase of bulk, which still more fits them for 
the duties which tlicy have to jperform. In the 
lower animals, also, this is strongly? exemplified; and 
whether they are principally accu4omed to running, 
flying, or swimming, the muscles.Which are respect¬ 
ively used in these procesk^s, acquire additional force 
and magnitude. In birds, there Is a striking dif¬ 
ference between the size of the breast-boue, and of 

% 

the muscles imjilanted into it, in sudi as princi¬ 
pally or occasionally support themselves- on the 
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wing; and those, as the ostrich, or penguin, which 
employ the wings only as an aid to the feet. The 
muscular power of the wings may readily he con¬ 
ceived from the long flights which birds are capa¬ 
ble of taking, and the short time in which they are 
performed. It is said that a pigeon will fly thirty 
miles in nine or ten minutes, 

« 

HAUlllET. 

* T 

Have people ever succeeded in adapting wings 
to their bodies, so as to support them at all in the 
air? 

nil; A. 

From the time of Icarus downwards, there have 
been many attempts; but they are quite absurd. 
All that can possibly be done is to imitate a sort of 
parachute, so as to diminish the celerity and force 
of a descent; for birds fly, as well by the size of 
their wings, as by the immense power of the mus¬ 
cles which move them, to which we have nothing in 
any degree similar. — Birds have likewise hollow 
bones, to make them more buoyant; and some of 
them {as we shall afterwards find) even pouches, 
which receive air from the lungs, in order still better 
to enable them to remain suspended in the iur, or to 
float on the surface of water. The muscles of the 
breast of a bird are equal in weight to that of all 
the other muscles of the body put together; and it 
is clear, therefore, that, setting aside the other cir- 
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curristauces’to increase buoyancy in which he is 
deficient, until man had a muscle of equal power, 
instead of the thin pectoral muscles which cover the 
side of his chest, and are inserted into his arm, he 
must be satisfied with soinethinjr sliort of aerial 
flights. — The buoyancy which birds are capable of 
obtaining, through the means of hollow bones and 
air4)ags, is strikingly evinced in the facility with 
which the majestic condor, the enormous vulture 
of the Andes, which is said to measure 14 feet 
with the wings extended, can suddenly dart, as 
Humboldt has seen him do, from the bottom of the 
deepest valleys, to a considerable height above the 
summit of Chimborazo, which has an altitude of 
21,470 feet above the level of the sea. It is to be 
observed, however, that Humboldt must have been 
at a considerable elevation when this took place, 
and that this animal usually occupies situations of 
very considerable altifude; but still, when the ra¬ 
rity of the air is so great as it iftust be at the top 
of such elevated mountains, and which is indicated 
by the barometer being below 10 inches, the dimi¬ 
nution of specific gravity, necepary to make so 
huge an animal be supported by air so highly 

rarefied, is w^onderful. t 

•• *► 

t ^ 

CHARLE13. ' 

I 

Is there any structure in fish, similar to that 
which is employed in increasing buoyancy in birds, 
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for the purpose of assisting tliem in swimiiiiiig, or 
in their ascent or descent in the water ? 

A* 

There are air-cells in all fish which have the 
power of ascending or descending in the water: 
and such animals are able to compress their organs 
strongly, by means of appropriate muscles, so a« to 
condense the air in the cells, or force some of it, 
as has even .been supposerl, into the stomach or 
gullet, from which it can escape from the body. 

CHARLES. 

I have never observed any thing like tendojis in 
fish, as one sees in quadrupeds and birds: and 1 
suppose they are unnecessary in them. 

«r 

DR. A'. 

Their muscles are paler, and arc of great force 
and magnitude; but as their motions arc fewer, and 
as they have not limbs and joints, there not the 
same occasion for arrangements to diminish bulk, 
at particular parts of the body. Their fins and 
tails are the organs by which they carry into effect 
their various powers of motion, through the me¬ 
dium of appropriate muscles. 

I have already observed that there are many 
muscles in the human body which have no inser¬ 
tions in bones; bones arc therefore by no means 
necessary to the existence of muscles, f or there are 
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numerous animals which have no bonesj as insects, 
worms, and the whole of those' which are termed 
rnollusca, which are capable of the most active 
and diversified movements, far beyond, the pro¬ 
portion of what the higher ordm of aninnils 
are capable of performing. I'hc ininuteacss and 

^ 4 

number of the muscles which the bodies of the 
smaller animals possess, may be judged of from the 
account which Lyormet. gives of those of the cater¬ 
pillar of the cosi^us. In the head, as Kirbj and 
Spence inform ns, he found in the body, 

1()47; and enveloping the intestines, no less 
than 218(5.; which, after dedticling 20, that are 
common to the giillct and head, gives a total of 
4061. In the human subject only 529 have been 
counted; so that this minute animal has 8582 
muscles more than the lord of the creation. — It is 
not, therefore, in the higlier orders of animals that 
the beauties and the bounties of structure are alone 
discernible. The most minute insect exhibits a 
system of admirable provision and adaptation, just 
as much as the stupendous elephant, or even proud 
man himself. 

■ A 

'^ARKIET. > 

I have often been struck with fl)e power which 
flies and insects have, of walking up perpendicular 
places, agd even along ceilings, upside down. Is 
there any thing glutinous in their feet, which ena- 



188 


OF THE MUSCLES. 


bles them to adhere so securely to a wall ? But yet 
there seems to be nothing of a sticky nature left 
behind, that indicates such to be the case. 


DH-v A» 

Tlie circumstance which you mention is a very 
curious one, and was, for a long time, but little 
understood. It was not till Sir Everard Home 
had an opportunity of examining the Lacerta 
Gecko, a species of lizard, which is a native of 
Java, that any light was thrown on the subject. 
This animal was observed by Sir Jos. Banks to 
come out in an evening, from the roofs of the 
houses, and walk up and down, with perfect ease, 
the smooth, hard, polished Chinam walls, usual 
in that country, in search of flies, which are its. 
common food. On examining the feet it was 
found, that tliis anjmal has five toes, at the end 
of four of which are sharp claws. At the lower 
surface of each toe, are sixteen transverse slits,, 
leading to as many small cavities or pockets, with 
fringed edges; and connected with them is a curious 
structure of muscles, by means of which the edges 
of the pockets are turned down, and forcibly kept? 
upon the surface on which the animal stands; 
while the muscles within, by their action, pull up 
the pockets, and produce a kind of vacuum which 
tends to keep the animal from falling. 
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CHAIILES. 

Then these little pockets may be consideml in 
the light of suckers, wliich are acted upon by the 
will of llie animal, so as to mak.e a vacuum at 
pleasure, and thus by means of the pressure of the 
atmosphere, to render the animal adherent to any 
substance against gravity. 

DR. A. 

This is precisely the case; and Sir Everard 
found it to have a considerable analogy with w’hat 
occturs in the echinus remora, or sucking-fish, which 
adheres to the bottoms of vessels. In flies and 
insects he found a structure exceedingly similar, 
a vacuum being formed, at pleasure, by means of 
suckers and appro})riatc muscles, attached to the 
lower part of the leet of the animal^. 

r 

HARRIET. 

How exceedingly curious and interesting this 
provision is, that the principle of the air-pump 
should be applied so extensively and so elegantly; 
but are •there examples of a similar sti’ucture in 
larger animals ? 

DU* A.» , 

The same plan has been found to be adopted in 
the hinder flippers or feet of the'walrus, or sea¬ 
horse, which are made like gigantic webbed hands, 
and are furnished with muscles, which can raise ’ 
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up the centre of the hand when laid flat, and thus 
make it act as a cupping-glass, to prevent the ani¬ 
mal from falling back in its movements, whether 
on ice, or in climbing rocky cliffs, v— Other animals 
use their claws in climbing, as cats; or their hands 
and feet, as monkeys; or their tails, as sapajoiis, 
a division of monkeys, and chuinelions; while 
some birds, as woodpeckers, can su])port them¬ 
selves against trees by the pressure of their tails, 
when they are emiiloycd in seeking their food 
in decayed trees, which furnish so many of the 
insects on which they live. — The form of the bo¬ 
dies of animals, and the dis})osition of their mus¬ 
cles, are adapted to the various motions which 
their greatly diversified modes of existence require; 
but you will liardly think that a particular struc¬ 
ture is bestow'(iLl on some animals, for the purpose 
of giving them a facility of remaining stationary. 


SOFHJA. 


This would be very curious, fo)‘ an animal i^ 
stationary when it does not employ its muscles. 


1)R, A. 

And in most of the Mammalia class repose con¬ 
sists in the recumbent posture, when no muscles 
are employed; for you wfll observe that in stand¬ 
ing, there is a continued action of the extensor 
muscles of all the joints; and that if this were to 
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cease, or be suspended from any cause, the aiiioial 
would sink to the ground. — Some birds, however, 
liavc occasion to stand very long on one leg, as 
storks: and they, as well as perching birds, have 
a very curious conformation of limb, which I must 
mention to you, for the jjurpose of avoiding the 
necessity of long continued muscular action. U'he 
ujjjH'.r })art of the stork’s leg has a projecting piece 
of hone, which, when the leg is extended, is 
lodged in a sort oj' depression or socket in the 
lower ])art of the thigh, adajited to receiving it. 
It is obvious that by this inotle, as the bearing is 
per])endicular, and as certain ligaments, like 
springs, keep the limbs loget])er, they arc in a 
state of attachment to each other, without the 
oj)eralion of muscles, and therefore without the 
fatigue of muscular exertion. The perching birds 
sire able to maintain their liohl of the branches of 
ri'ees without coiistaiit attention, and to sleep in 
that posture, 'riiis* they do by means of the ten¬ 
dons of till! flexors or benders of the toes passing 
over the heels, and being so united to muscles 
arising near the^ upper part of thd thigh, as to be 
acted upon, and thus to bend the toes, and make 
them grasp any particular twig, According to the 
pleasure of the auimal, when the weight of the 
body, in perching, presses down the thighs and 
legs. Ab the same time the Bexibility of the neck 
allows the head of the bird to be carried back 
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and placed under the wing, so as to bring the 
centre of gravity more over the feet, and there¬ 
fore enable the bird to stand more steadily. 

Before we take leave of the muscles, it is neces¬ 
sary that I should tell you something of the nature 
of muscular flesh, or fibre, as it is usually termed. 
— I have alread}' stated to you, that tlic fibres of 
muscles are separated from each other by cellular 
membrane, a substance principally consisting of 
jelly or gelatine, the nature of which I pointed 
out to you, when we were on the subject 
of the integuments. Long continued boiling, 
or maceration in water, separates this jelly, and 
any other extraneous substance, and leaves the 
muscular fibre in *ncarty a pure stale. Wc then 
find it to be a wllitisb, insipid, stringy substance, 
insoluble in water, and hardly at all putrescent. It 
is termed fibrine, and is considered as a species of 
condensed albumen. It is similar, as we shall 
afterwards find, to one of the rtiost important com¬ 
ponent parts of the blood, and it has a material 
share in the nutriment of man, and of many other 
animals. 


HATIRIET. 

It seems to be very remarkable, that a t^teless 
and insoluble part should be so important in nou¬ 
rishing the botly. I should have thought that the 
boiling, which you speak of, would take every 



OF THE MUSCLES. 


19S 


portion of nourishment "from the flesh which has 
been subjected to it. 

DR. A. 

I do not mean to say, that in the state to which 
it is brought by boiling or maceration, it would 
be well adapted for nourishment. At any rate it 
would not be an agreeable article of support; but 
in the form in which it exists as common flesh, its 
parts are so separated by the jelly, albumen, ind 
other substances adhering to it, as to be more 
readily digested than it could be in its separate form. 

HARRIET. 

Then the particular flavour of animal food ex¬ 
ists, I suppose, in the jelly w'hich is obtained from 
the meat by boiling it. 

DR. A. 

If the broth is boiled down, so as to become a 
dry extract, and alcohol, or the strongest spirit, be 
poured on it, a })ortion of this extract is found to 
be dissolved, which is recovered on driving olF the 
spirit. The part so recovered is what gives the 
particular flavour to meat, and has been lerm^ 
osmazome. It is to be remarked, however, that 
fibrinC^, though insoluble in water, is soluble in, 
some acids; and that, with nitric acid, it is con¬ 
verted into a very curious fatty substance, called 
adipocere, which has obtained a great deal of fame 

VOL. I. / K 



194 


or THE MUSCLES. 


in animal chemistry. The notice of this circum¬ 
stance leads me to mention a very extraordinary 
spontaneous change which muscular fibre under¬ 
goes, when placed under certain peculiar circum¬ 
stances. 

At Paris there was a very large burying ground, 
called La Cimeticre des innocens, which had been, 
for a very long ])eriod, the receptacle of about 
3000 bodies annually, which were buried in deep 
pits, containing layers of 1200 or 1500; and these 
covered over with earth, again and again, till there 
was an elevation much above the natural height 
of the soil. Complaints having been long made of 
the insalubrity of the air, by the continuance of 
this n)ode of inhumation, it was determined, in 
the year 1782, to remove the soil and its contents j 
and when this was set about, it was found that the 
corpses were not very offensive, and that every 
part,except thehair, bones, and nails, was converted 
into a sort of cheese-like substance, of a grey brown 
colour, not unlike spermaceti in texture. This 
change was effected by the putrefactive process 
going on in a confined place; and new cornbinadons 
occurring, from the materials of which the body 
was composed, acting upon each other.—A similar 

''W 

change has been produced by the action of nitric 
acid upon muscHesj and it is found, likewise, that 
if a piece of be^f^ or other anirttal substance, is ex¬ 
posed long in a running stream, it is convjerted 
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into a similar substance. The substance re¬ 
sembled very much that which I have mentioned, 
as being produced by the action of nitric acid on 
muscle. 

These singular changes which can be effected 
in the state of the muscular fibre, gave to some 
gentlemen the hopes of being able to turn to use, and 
profit, the flesh of such animals as are not used as 
food, and are at present doomed to putrefaction; but 
the attempt has been long given up, on account of 
its having been found impracticable to purify the 
fatty mass sufficiently. 
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Dll. A. 


I 


I HAVE already stated to you, that nerves are small 
white cords, of various sizes, which take their origin 
from the brain, or the spinal marrow, are diffused 
over every part of the body, and are the means 
by which sensations are conveyed, and the will 
exercised. The si\bject, however, requires more 
particular elucidation; and I propose it as the 
employment of the present occasion. 

The brain is that particular organ which is 
placed in the head. It consists of two parts, one 
of which, the anterior and larger, is termed the 
cerebrum, or brain; and the other, which is the 
smaller, is seated at the low'er part of the back of 
tlie head, and is denominated the cerebellum, or 
little brain ; but, in common language, the whole 
contents of the head are termed the brain. 


CHARLES. 

Is the brain capable of being divided into dif¬ 
ferent parts ? 
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DR. A. 

Most minutely; but I do not think this division 
will interest or instruct you; and I shall give you 
no more ol it, than is merely necessary to afford a 
general view of the nervous system. 

• SOPHIA. 

The brain must surely be exquisitely sensible, 
since it is the organ of sensation in the body ? 

DU. A. 

In that you are mistaken. The substance of the 
brain is entirely devoid of sensibility, though it is 
the last apparent link in the chain of sensation; 
that, beyond which, further investigations have 
hitherto ended in nothing but idle and useless spe¬ 
culations.— The brain is made up of a kind of pulpy 
matter, grey in the outer part, which is termed the 
cortical or cineritious substance, from its external 
position and its ash colour; and white within, which 
is termed the medullary, from being of the white 
colour of marrow. Its external })art is composed 
of what are termed convolutions, or doublings, like 
the puckers of dress; and the whole is protected 
by three membranes, or thin coverings, the two 
exterior of which stretch over the doublings; while 
the interior accompanies and covers every part of 
them, dipping down, and returning, for the purpose 
of passing on to the next convolution. These mem¬ 
branes are termed likewise the meninges of the 

• K 3 
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brain, and the outer is called the dura mater; the 
inner the pia mater; and the middle, from its 
being as thin and fine as a cobweb, the arachnoid 
coat. It must be observed, however, that the outer 
coat, the dura mater, which is very thick and 
strong, and which is firmly attached to the inside 
of the skull, and divisible into two laminae, though 
it does not pass into the convolutions of the brain, 
yet forms certain expansions, called processes, 
which separate the hemispheres from each other, 
as well as the cerebrum from the cerebellum. It 
also forms, between its laminae, certain cavities 
called sinuses, which answer the purpose of the 
larger veins in other places. 

CHARLES. 

I cannot conceive what relation the names, dura 
and pia mater^ can have to the nature or uses of 
these coverings. 

DR. A. 

They are fanciful enough; but the appellation 
of mater, or mother, is given, from their being 
supposed to be the source of all the other mem¬ 
branes ; and dura, hard or firm, is applied to the 
outermost, from its great comparative firmness and 
tenacity; while pia, pious, natural, or affectionate, 
isapplied to the innermost, from its taking the brain 
into its folds, and embracing it, as a good mother 
does her child. You will thus see that anatomists 
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have just been as fanciful, in their epithets, as 
astronomers, in the names which the latter have 
given to the different constellations. — The cere¬ 
brum is divided, vertically, from before backwards, 
into two hemispheres, or half spheres, called the 
right and left })emispheres. It is united at its 
lovver part, to the cerebellum, and from them both 
proceeds the spinal marrow, which is, as I have 
before mentioned, the substance contained in the 
cavity of the back bone, or spine. 

From the little sketch which I now show you, 
you will form an idea of the mode in which the 
cerebrum and cerebellum are distributed in the 



head, this being a vertical section. The cerebrum 
occupies the whole upper part (a a a) of the skull, 
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and the cerebellum is confined to the very lowest and 
back part of it {f/). In the cerebellum you will ob¬ 
serve, that the medullary and cortical matter are so 
distributed, as to assume an arborescent appearance 
which has been called the tree of life, arbor vitm. 
In the cerebrum, on the other hand, the external 
cineritious matter has more the aspect of a dark, 
undulatinj; border, round a white centre of medul- 
lary substance. The medulla oblongata, or ob¬ 
long marrow, (t), lies at the bottom of the cere¬ 
brum, immediately before the cerebellum, and 
is the term given to the spinal marrow, till it leaves 
the skull. 

In another little sketch, you must suppose the 
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brain taken out, and placed with its base uppermost. 
Tliere will then present themselves the brain {a a), 
the cerebellum [h b), the medulla oblongata (c), 
terminating in the spinal marrow (d), 

CHARLES. 

Is the brain entirely solid, and continuous, or 
has it any cavities ? 

It has four cavities or ventricles, as they are 
called, which contain generally a small, but in 
hydrocephalus, or water in the head, fi;pquently 
a large quantity of fluid. The tw^o first are de¬ 
nominated the lateral ventricles, the others the 
third and fourth, aiul they all communicate w'ith 
each other: but of these, and various points in the 
minute anatomy of the brain, it is’ impossible to 
tbrm any idea from description, and very little 
from even the best drawings. From the low'ei" 
part of the brain, nine pairs of nerves pass off 
through small holes in the skull, principally to the 
organs of sense, and the muscles of the face, eye, 
forehead, and tongue. From the whole length of 
the spinal marrow, thirty-one nerves are sent out, 
from each side, through ap})ropriate holes. These 
last, either separately, or in various combinations 
with each other, or with branches transmitted from 
some of the nerves of the head, furnish all the other 
external and internal parts of the body with the 
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influence which is necessary to the exercise of their 
respective functions. 

CHARLES. 

Does it appear to you, that there are any par¬ 
ticular parts of the brain which may be considered 
as more especially the source of our feeling ? I 
have heard of some notions relative to the pineal 
gland being the seat of the soul. I think it was 
Descartes's idea. 

DR. A. 

It was so; but this was nothing more than a 
vagary of the imagination. The pineal gland is, in 
truth, a very small glandular body, like a pea, very 
deep seated, and attached to the contiguous parts 
by a small peduncle. It is remarkable for always, 
in adults, having a portion of sandy matter in it, 
which is the phosphate of lime. But this circum¬ 
stance, with very few exceptions, is confined to the 
human race. Some other parts of tlie brain have, 
with equal reason, been elevated to the same dignity 
which Descartes conferred on the pineal gland. 

CHARLES. 

Philosophers seem to have racked their ingenuity 
to discover a certain centre, or seat of sensation. 
Instead of making this in the centre of the head, 
which seems to be tlie natural position for it. Gall 
and Spurzheim, I think, place it in the very outside, 
and direct us to look for the seat of mental faculties 
in mere elevations of the skull. 
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DR* A* 

Their ideas are speculative enough, but you do 
not quite understand their bearing. The elevations 
of skull are only viewed as indications of propor¬ 
tional elevations of brain, in which the organs of 
particular faculties are supposed to reside. The 
skull itselli being originally soft, was, as it were, 
moulded upon the brain, and took its shape from 
it; and on the surface of the various parts of tlie 
latter, it is supposed, tliat the organs of the various 
faculties are placed, forming certain projections, 
cognizable by means of the bony elevations formed 
upon them. 

CHARLES. 

But I have heard of various injuries of the brain, 
by which portions were lost, and yet the patient 
completely recovered. Now I do not understand 
how this could be the case, when, according to this 
doctrine, the removal of no part could occur, with¬ 
out the corresponding loss of an organ, or part of 
an organ. 

DR* A» 

The founders of craniology, cranioscopy, or 
phrenology, (for it is known by all these names), 
have antici[)aled, if not removed this difficulty, by 
stating, as a basis of the doctrine, that the organs 
are all of them double, and that in all the instances 
which have occurred of loss or destruction of anv 
particular part of the brain involving an organ, 

• K 6 
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the opposite organ remained untouched, and was, 
therefore, sufficient to carry on its particular func¬ 
tion, just as one eye will answer the purpose of 
vision, when the other happens to be lost. It is 
also to be observed, that though Gall and Spurz- 
heim make the seat of the organs external, they 
deduce their origin from deep-seated parts, as I 
shall endeavour to explain to you. 

I have already mentioned, that there are two 
particular parts, of which the substance of the 
brain is composed, the cortical or cineritious, and 
the medullary. Gall and Spurzheim consider the 
latter as fibrous, and suppose that it was derived 
from, or produced by, the cineritious substance, 
which they regard as the first that existed in the 
original formation of the brain, and as that w-hich, 
by means of its numerous vessels, formed the 
medullary or fibrous part, in which last they like¬ 
wise comprehend the nerves. They endeavour to 
show, that the fibrous matter is invariably the 
product of the grey or cineritious; and think tliey 
can tj’ace the whole of both cerebrum and cerebel¬ 
lum, to the medulla oblongata, from which they 
imagine that they had their ultimate origin. In 
the whole contents of the head, as well as in the 
■ipinal marrow which descends from it, they state, 
that the grey, or cineritious matter, is so disposed, 
as to keep up the fibrous; and hence they infer, 
that the diflerent parts of the brain and of the 
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spinal marrow; that the nerves which proceed 
from the brain, and which chiefly supply the or¬ 
gans of sense; that those which issue from the 
spinal marrow, and are principally devoted to the 
muscles; and that those which are distributed within 
the chest, and the cavity of the abdomen, have no 
common source, but that every part has its sepa¬ 
rate origin, and that the various parts now men¬ 
tioned, are only brought into a sort of general 
communication with each other. 

This is therefore a sketch of their anatomy of the 
brain and nerves. Now they su})pose that there 
is a peculiar organization bestowed on different 
parts of the surface of the brain, just as there is 
to the organs of sense, in order to communicate to 
us the laculties of memory, imagination, and judg¬ 
ment, as well as of every other power and propen¬ 
sity which may be possessed. But as they deduce 
the brain originally IVom the medulla oblongata, 
they suppose that this is the ultimate origin of the 
particular organ, which is developed, and made fit 
for its office on the external surface of the brain. 

CllARJ.ES. 

Then, in fact, wn may consider the organ as 
extending from the medulla oblongata, and com¬ 
prehended between two radii, terminating at the 
surfiice of the brain, 

DR. A. 

.So it would ajipear; but then as the organ has 
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both width and breadth at the circumference or 
sur&ce, it may be likened in some degree to a cone, 
having its apex in the medulla oblongata, and its 
basis at the surface of the brain. The whole of the 
system of organs has been compared, by phreno¬ 
logists, to an inverted cone; but each particula)' 
organ seems to be a cone likewise, according to the 
description given ol'them; and in consequence of the 
space which they thus occupy, attempts have been 
made to note them by an instrument to which the 
name of cranioineter has been given. This is, 
however, a refinement which originated with the 
disciples of Gall and Spurzheim, and not witli 
themselves. 

HARRIET. 

I have talked with friends who attended Dr, 
Spurzheim’s lectures when he was in this country, 
and were quite in rajitures with organizations, de¬ 
velopments, and manifestations. I should be verv 
curious to have the seat of the different faculties 
pointed out; for, to confess the truth,'1 find it 
rather difficult to follow the anatomical description 
which you have given us. 

DU. A. 

I am glad that I have it in iny power to shew 
you, from Dr. Spurzheim’s craniological work, a 
side, front, and back sketch of a head: on which 
you .will sec that the situation of the different facul- 
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ties and propensities is designated by particular 
numbers. The respective organs are arranged in 
three divisions; namely, those relative to the pro^ 
pcnsities, which arc situated on the lower part of 
the head, and are numbered from 1 to 9: those 
relative to sentiments^ which are placed on its 
upper part, and are numbered from 9 to 18: and 
those relative to intellect^ which have their seat in 
the fore-part of the head, and are numbered from 
18 to 33. The limits of the respective organs are 
denoted by lines; but, in order to show you, at 
one glance, the particular position of the organs of 
the propensities, of the sentiments, and of intellect, 
I have made a broader line to denote the boundary 
of each of the general divisions of those organs. 

The seven organs which relate to the propensi¬ 
ties, with their respective numbers, are as follow : 

No. 1. Amativeness; 

No, 2. Philoprt)genitivcness, oiTove of offspring; 

No. 3. Inhabitiveness, or the attachment to par¬ 
ticular places; ^ 

No. 4. Adhesiveness, or altachinenl to particuhu 
individuals; 

No. 5. Combativeness, courage, or the love ot 
fighting; 

No. 6. Destructiveness, or the propensity it) 
destroy; 

No. 7. Constructiveness, or the propensity to 
build; 
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No. 8. Covetiveiiess, or Acquisitiveness, the dis¬ 
position to covet, and to pilfer ; and 

No. 9. 8ecretiv"eness, that to conceal. 

Tlie nine next organs relate to sentiments, and 
are as follow: 

No. 10. the organ of Self-love; 

No. 11. that of the Love of Approbation; 

No. 12. of Cautiousness; 

No. 1.8. of Benevolence in man, or Meekness in 
animals; 

No. 14. of Veneration ; 

No. I.G. of Hope and Faith; 

No. 16. of Ideality, or poetical talent; imme¬ 
diately above which is a blank space, which is 
supposed to be the seat of the organ of Wonder; 
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No. 17. The organ of Righteousness, or Con¬ 
scientiousness ; 

No. 18. Tiiat of Firmness, or Determinativeness. 

On the front of the head are the organs of in¬ 
tellect, which take cognizance of the existence and 
qualities of external objects; and therefore com¬ 
bine their operations with the five senses, hear¬ 
ing, seeing, smelling, taste, and touch, which 
form the means by which man and animals are 
more immediately brought into communication 
with the external world. The organs of intellect 
are. 

No. 19. that of Individuality; or the desire and 
capacity to know facts and things ; 

No. 20. that of Form; 

No. 21. of Size; 

No. 22. of Weight; 

No. 23. of Colour ; 

No. 24. of Space or Locality; 

No. 25. of Order; 

No. 26. of Time; 

No. 27. of Number; 

No. 28. of Time; 

No. 29. of Language; 

No. 30. of Comparison; that of seeing resem¬ 
blances, differences, and analogies; 

No. 31. of Causality, or the love of meta¬ 
physics ; 
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No. 32. of Wit; and lastly, 

No. 33. of Imitation. 

CHARLES. 

What a curious assemblaijc is liere broujilit to- 
gether. Such a cluster of virtues and vices, sym¬ 
pathies and endowments, just as bewildering as 
are tlie stars on a globe, or in the heavens, to 
the uninformed in astronomy, lint 1 am most 
astonished at the idea of the organs of crime; of 
a propensity to destroy, and a propensity to 
pilfer. According to this system, a culprit may 
put his hand to his liead, and plead, in abatement 
of punishment, the protrusion of a well-developed 
cone, the manilestation of a full-grown bump. 
There would be no resisting his plea. 

HARRIET. 

Particularly when he could claim a sort of sym¬ 
pathy or fellow-feeling with the judge and jury; 
for if I understand the doctrines of craniology 
aright, the organs are common to all mankind; 
some persons only possessing a greater amplitude 
of particular organs than others. 

SOPHIA. 

But then you forget that what might be his jus¬ 
tification, might, with a craniological judge or jury, 
be his .conviction; for, among true believers, if 
evidence were at all dubious, there would be no 
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muscle which is at the front, instead of the sides 
of the mouth. 




CHAnUCS. 


Man seems to possess some of the attributes of 
the carnivorous race, in his indications of rage; for 
the lips are forcibl}' drawn upwards, in a manner 
somewhat similar to that ol’ the more fertxtious 
animals: but 1 siip}30se that, in them, tlie nature of 
thcir.covcring prevents the other indications of rage 
from exhibiting themselves, which are so marked 
in the human countenance, when acted on by this 
passion. 


DR. A. 


This must be in some measure the case; but 

* 

it is likewise to be observed, that in man, there is, 
a union of all the capacities for expression which 
belong to quadrupeds; and ajso sevend peculiar 

muscles, which seem to act as oi:gans.of expression, 

* >, 

arid to be capable of indicating emot'ons and sym¬ 
pathies, of which die lower,are not sus¬ 
ceptible, The knitter of the); eyebrow is one of 
those peculiar muscles; and^in its contraction, 
during rage, there is a minglib'g of mind and sen¬ 
timent, with mere, animal teiling, which distin¬ 
guishes, in some degree, the feiwity of a hian, from 

^ / I 

that of a* brute. 
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SOPHIA. 

I suppose, then, that if a dog’s face, or that of 
any other animal, were dissected, like the human, 
of which you have shown us a sketch; the muscles 
would be found much less numerous. 


DR. A. 

Certainly; and the difference is very well exem¬ 
plified by a drawing which Mr. Bell gives of the 
muscles of a dog’s face, of which I now show you 
a sketch; aiid you will see, on comparing it with 
the sketch of the muscles of the hunmn face, what 
a paucity there is in the former, compared to the 
latter; and what, little variety of feature the oue is 
capable of exliibiting, to the other, if even there 
were not the covering which Charles supposed 
likely to prevent small contractions of miisclesdrom 
being discernible. 

In this sketch, a a are tlie circular fibres, which 
surround the eyelids, and are common to all ani¬ 
mals. 

BCD axe accessory muscles, called by Mr. Bell 
scintillantes; or glistening, which draw hack-rthe 
eyelids upon the eyeball, and give a sj^ai^ling 
fierceness to tlie eye. 

F G H are muscles of the ear, which, in many 
animals, aie well adapted to vary its direction, and 
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give it the necessary tension, to receive the vibra¬ 
tions of sound. 

I K form, with the layer of muscles immediately 
belovv^, the snarling muscles,*as Mr. Bell terms 
them, whose action raises Up tjhat part of the upper 
lip from which the whiskers jgrow, and which is 
opposite to the canine teeth, aiid produces the pecu¬ 
liar, and well-known expression of .displeasure in 
the carnivorous animal. 

. 1 , is the muscle moving^ tlie|no 3 tril in smiling. 

M, the muscular fibres of 4ie moudi, xvhich do 
not, as in man, make a perfi&t orbicular muscle 
and the lips, therefore, unless/when acted upon by 
the snarling museless hang loose and, roasted. 
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isr, a muscle which retracts tlie augle of the. 
mouth, and is useful in mastication. 

0, a cutaneous muscle, which sends up fibres 
from the neck to, the side of the face, 

Tn the horse, it may be observed, there are mus- 

cles which raise the upper lip, and draw down the 

lower, at their middle, so as lo uncover and 

protrude the fore teeth in feeding or biting. This 

animal has also muscles which draw the eye back- 

¥ 

wards, so as to increase his field of vision in that 
direction. The other graniiiiivorous animals have .a 
similar disposition of mu.scles in the lips. 

Having given you this general description of the 
muscles of a dog’s face, to enable you to compare 
them with those of the human countenance, I shall 
go on with the sketch which I was giving you of 
the peculiar designations of the jnissions. 

Tlie character of smpicion is a rigid contraction 
of the eyebrows and muscles of the face, as if under 
extreme attention; and a timorous side look of 
the eyes. Dkeonient is remarkable for the con¬ 
tracted forehead, the arched nose, and the de¬ 
pressed angle, of the mou th. This last is dep^^-nt 
on muscles which are peculiar to man, and aii^ra^d 
the triangular, or the depressors of the anyl ol’ 
the mouth; which give a very peculiar expression 
to the features, such as is not discovered in any 
other animal, in contempt, hatred, prule, and 
jealousy. 
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Thu elFects of fear are to relax the energies of 
mind and body: the eyebrows are elevated, the 
eyes krgdy uncovered and staring, the mouth 
opened, and the breath spasmodically affected. 
Ther 0 is a trembling in the cheek, lips, and mus¬ 
cles at the side of the neck; the countenance is' 
pale, fr6ni the receding ol’ the blood, and the hair 
rises, from the contraction of the skin. 

CHARLES. 

It appears that the effects of ordiiuirj» fear and 
rage are as neai'ly as possible opposed to each 
other, not only in their nature, but they* physical 
effects; for while the latter excites, the former 
depresses every energy to the utmost extent. 
The elevation of the eyebrows, instead of their 
contraction, must produce a remarkable diderehce, 

I 

between the expression of the one and of the other. 

> 

DR. A. •; 

In miling and laughing, thei circular muscle.of 
the lips is relaxed; but in laughing, there is con¬ 
joined, an action of the elevatmg muscles of the, 
cheek, which draw the angles fof tlie mouth up¬ 
wards and backwards, and ojtcuitnulale, as Mr. 
Bell terms it, the cheek upbn ihe eye; themoutli 
is open, the eyes half closedthe nostrils are di¬ 
lated ; and in a hearty laugh, the eyes are sufiused 
with tears. , 'Hiere is, at the s^ie. time, a convul¬ 
sive .state of the respiratory oigmjs, whiclt, every 
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ooe knows, is sotnetimes to an inconveniei 
uncomfortable extent. 

SOPHIA. 

But how docs it happen that we cannot 
shedding tears in a liearly laugh 


DR. A. 

Because the action of the niiiscic if tlt« 
laises the cheek against the eye, whil* the < i 
muscle >fthe ey< lid ]•> bi ought into .ulu , 4] 

presses on tht t^oball and on the httle gi. nf, 
called the lachrymal gland, which I shall afnnwaids 
have occasion to mention to you, secret 10 « the 
tears. 

.Conjoined with the action of the circular muscle 
of the eyelid, is that of the occipito-frontal, which 
unite» with the former in givmg au acute arch to 
the eyebrow. — Tfie action ot the depressors of the 
angles of the mouth converts h Muil . or a laugh, 
into a sneer. — In crying^ thcie is a t. irt of convul¬ 
sive aetion in the muscles about the eyes. The 
cheek is raised, tlie nostril drawn up, the mouth 
stretched laterally, and its corners rather de¬ 
pressed, while the eyebrows are drawn down. 
There is likewise a convulsive action in the organs 
of reispiratibfl, which js very peculiar. 

- ^ CHARLES. 

The "of tears does not, I '^^pose, 
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arise from the same cause in crying and langhing; 
namely, from pressure on the lachryinal gland. 

‘ ' i' ' 

ft 

nji. A. 

< > 

Ti\e shedding of tears in weeping, is always 
precevied by a pungehi sensation in the metnbrane 
of uie nose, which s(x nis to excite a sympathy,-not' 
very well iiudcrsiood on the lachrymal gland; and 
lieuce we find, lliDf though the features may be 
runnu/mded, the tears, under certain circum- 
si'tncc-, Will 1101 he controlled We must, how- 
over, def'-r the pr(?sec!ilioij of this subject till OUr 
next in eel >110. 


. I . / 
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CONVERSATION VI. 

tHE MUSCLES CONTINUED. 


SOPHIA. 

You mentioned, at our last meetin{]f, that there are 
some particular organs of' expression peculiar to 
and to which there is nothing of resemblance 
in brutes. Is there any thing like laughing or 
crying arpiong any other but the human race ? 

DR. A. 

Hiese indications of joy and grief are wanting 
in ammuis, for they have not the muscles on whi^ 
they depeiid. .They will testify joy and soiTditv 
by some demonstrations of their own; but tJiey are 
without the gleans of producing that variety and 
change of features, , on which so much of the dig¬ 
nity of the human countenance depends. The 
orbicular muscle of the lips, and the muscles which, 

> - * l' ‘ • ' 

are placed abpiit the angle of the mouth, give a 
power of minute expression of .feeling which is 
quite peculiar to mai^ind. 

t,' ‘v 

' 'HARRIET* . . 

Bjjt if thew is hot laughing, there seems at least 
,to be Varyingbyute creation; 


f I 

^ > '' '| *>' ' 
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for Thomson, in his description of the stag stand¬ 
ing at bay, tells us, that 

i 

The big round tears run.down his dappled face. * 

S 

Dli*, A* 

The s.anie is also mentioned as occurring in some 
other animals. For example, the phoca ursina, sea 
bear, or ursine seal, has been said to shed tears copi¬ 
ously, when wounded, or vvlicn its young have been 
taken from it. Pallas suites, that when the Mongols 
find that the camel will not suckle its young, (which 
is very rarely the ease) they excite the materhal teel- 
ings, and elicit copious tears from the old one, by 
employing a plaintive melody, imitating the voice of 
the young animal. Humboldt informs us, that a 
small American incmkcy is melted into teai'S on 
any fright or disquiet; and die keeper of the 
orang outang, brought froni Batavia by Dr. Abel, 
assured Mr. Lawrence, as the lattgr gentleman 
tells us, that he had seen him Weep a few times. —■ 
In all these insLinces (if tjuit^.correct); there is 
certainly more of the appearanc^ of human sorrow, 
than usually occurs out of thej^ pale of mankind; 

^ • N ' A; 

but yet it is to he observed, ^at all quadrupeds 
secrete tears, and may therefoi^ have the flow of 

them increased under particular circumstances, 

_ ^ * 

The flow of tears, however, is, as you may recol¬ 
lect, only a part of the indication of sorrow ; for it 
is the alteration of features which represents emo- 
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tipn; and, this, with very little exception, and that 
applying principally tb rage atnong a certain tribe 
of animals, as 1 have already mentioned, is entirely 
confined to the human race. 

“ This capacity of expression,” says Mr. Bell, this 
indication of a mind susceptible of great, or of 
tender emotions, has a great share in human 
beauty; whether in the living countenance, or in 
that which the pencil presents. How diderent the 
tame regularity of a merely placid countenance, 
from what strikes the spectator when he lieholds 
the indications cif a gre.*),! mind in tliat susceptibility 
of emotion and energy, which .marks the brow, 
and animates the eye of the hero, even in tlie 
calmest scenes of life! How fascinating, when 
, compared with the insipid prettiness and regular 
features of an inanimate beauty, is that suscepti¬ 
bility, which lightens up the countenance, and 
plays upon tjje features of a woman of sensibility, 
even while she is unmpved by any particular af¬ 
fection ! 

\ 4 

“ It is this, emanation of the mind inspiring the 
features, and giving grace to the action, ’which 
produces the enchanting effect in painting. And if 
there be such a thing as pleasure arising from mere 
form, without expression and character, which 
I much doubt, it is a pleasure which must be very 
transient In every possible condition and state 
of existence, there is a certain character to be . 
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given to the body. It is alive, or dead; stiU, or 
in motion; it has the spirit and buoyant spring of 
youth, tlie massiness of manly strength, the grace 
and elegance of female beauty, or the cautious 
timidity and constrained motions and postures of 
old age, legibly impressed on the whole figure,, 
and prescribing every motion and position of the 
body.” 

HARRIET. 

The study of expression, as varied by the dif¬ 
ferent emotions of the mind, seems, from the inter- 
esting details which you have given us on the 
subject, to be totally different fi‘om that of phy^ 
siognomy; but *1 should be very curious to know- 
on what leading circCimslances Lavater depends, in 
forming his conclusions as to. human character 
and capacity. 


DR. A. 


n 


His work Seems to be a series of. observations 

» i 

hardly referable to any precise principle. He 
considers the bones of the he^ and face, as the 
ultimate foundation of it, and aslioth giving to, and 
receiving from, the soft parts “fthich are attached 
to them, a sort of permanent'^ftTacter and influ¬ 
ence. He mentions, in great ahji with nume^ 
rous examples, the diffa^nf ap|e^gifi^s produced 
by various modifications ’of oyebtows, 

eyes, nos.e, lips, and chin j ,and,tlie 
study of silhoueftesj or the profi&i^ of l^ntahances, 

M .1 ' » . > 
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as giving every information wtiich is necessary to 
the stuily of chariacter, in a way superior even to 
the best po’-traits. He considers plaster models 
as much better than the countenance itself, for 
communicating an insight Into the piind and dis¬ 
position, because they can be viewed and studied 
in varicus ways, and measured and silhouetted in 
every direction; and he distijiguislies, in silhouettes, 
nine horizontal sections, winch 1 shall mention to 
you, as. foi’niing so many scries of parts, to which 
the attention is to be given, in order to judge of 
character. ^ 

The first is the curve from the top of the head 
to the comnienceinenl of the hair at the I'oreheati. 

The second is the contour of the forehead to the 

i 

I 

eyebrow. 

The third is the interval between the eyebrow 
and the root of the nose. 


I1ie fourth is the nose, to the commencement of 
the lip. 

The fifth is the upper lip. 

’ V, ^ ‘ « 

Tfie sixth is the two lips taken toj^thcr. 

seventh and eighth •are the height arid de> 
{tr^sioo of the chin. 

And the Tiirith is the" neck, in which he includes 
the back'of the head. 

Every one of these parts, he enthusiastically 
tells ” is a letter, a syllable, a word—often a 
deci^ve judgment, an enture. discourse, on .ever 
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truth speaking nature;” aiid he views, in his fa¬ 
vourite object of conternplatiom, the profile, a 
positive and incontestable proof of the reality of 
the science of physiognomy, and one which, when 
the sections are in perfect harmoiij'^, affinals such 
a decided insight into charactci', as to be distinctly 
read by a peasant, or a child. 

After having given you so long an account ol’ 
the eflecls of muscular action in communicating 
expression to the features, it is necessary to resume 
the examination of the general operation of mus¬ 
cles ; and here I would observe, that a consider¬ 
ation of the motion to be performed, will gonoraliv 
show in what direction the muscles must lie, in 
ordeJ‘ to perform it. Thus it is clear, that the 
muscles w'hich bend, must lie in the fore part of 
the arm, and those which extend, on its back part; 
just as you may see that the rule, with which 1 have 
exemplified muscular action, must have its cord, 
which is to double it np, on the inside, and that 
which is to return it, or what is similar in eflecl, to 
extend it, on the outside. 

t 

4 

SOPHIA. I 

f 

One sees occasionally people with various work¬ 
ings in their face or limbs; are these from an 

action of muscles, which they arc unable to prevent ? 

* 

DR. A. 

Certainly; muscles are subject to what are 

•VOL. I. J 
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called .spasmodic afFcction.s, durinf^ which they 
contractj and perform certain actions independently 
of t he will. Sometiinesj too, only a few fibres of a 
muscle are aftectetl; and then a sort of twitching 
is produced, winch corrsists of alternate contrac¬ 
tions and relaxalicais. and is rather unconiforlable. 

UAKRIET, 

Cramps, I suppose, arc of the same description, 
— violent contractions of the muscles. 

nil. A. 

Tliev arc so; but here the relaxation or cessa- 
* ' 

l ion ol‘ Mellon doc's not take place; and the coii- 
tlrniance of tlie violent action become, s exceedin"}\ 
painful. 

IIAKltlET. 

But I have seen jiersons wiicire there ha.s been 
a distortion of the couiitenanee, as if IVom a per¬ 
manent coiJtracti(.)n; and yet there did not seem 
to be any crani}). 

DR. A. 

There was, in tliis case, a loss of power of ihi 
muscles of the oppo.site .side, Irom pal.sy, most 
likely, by means of which the sound inuselcs, from 
there being no natural power on the opposite- 
side to act against them, take a more contracted 
position than usual.' 

CHARLES. 

Then it appears, that when the mouth is seen 
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(Ji'awn to one side, it is not the side in which the 
distortion is most manifest, which is the part 
affected, but the opposite one. 


DK. A. 

This is precisely the case; for all the actions 
which we pciform, by means of certain muscles, 
over otie side of t)je mouth, we can also perform, 
by means of corresponding muscles, on the other 
side ofllio mouth; and whoa neither sets of muscles 

r 

are in action, they balance each other, so as to keep 
the mouth even. In the case of paralysis of the 
ratiscles of one side, the power of these muscles is 
lost, and the balance is destroyed. The same 
happens in various f>th(;r parts of the body, aa in 
the tongue and neck, w'liere ibe muscles are dis¬ 
posed in pairs, and are said to be antagonists to 
eaclt other. I may also remark, that whenever 
there is a muscle which moves & part hi one direc¬ 
tion, there is another muscle, at set of muscles, to 
restore it to its former state. For instance, if you 
bend the arm, you act with the doxor muscles 
to produce this efiect; but^ in Order to bring it to 
its usual slate, you act with the extensors, and gra^ 
dually withdraw the action which bent tlie arm. 
A mere cessation of contractile power would leave 
the limb, where it w'as, to obey tlic mere operation 
of gravity upon it: but by this reciprocal opera- 
tioHi muscles act, as Ur. Faley very aptly states it, 
• I ? 
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like sawyers in a pitj by pulling at different times, 
in opposite directions. 

SOPHIA. 

But considering the groat number of muscles 
wbich there every where is, there seems to be 
hardly space sufticient on the bones for their inser¬ 
tion ; and near the joints, the muscle .seems to 
cease. 


HR. A. 

Nature has adopted a very ingenious plan I’or 
diminishing the space necessary for tlie insertion 
of muscles, and this is, by the use of wliat I have 
already mentioned to you, as tcndoics, or sinews. 
Tliese are a sjiecies of rope.s, which occn[)y little 

space in their attaclnnent to the bone, and there- 

/ 

fore allow a free motion of the joint, and fi greater 
symmetry tlian if the joirtts ^ve^L• covere«l with 
large masses offl^^sh. They are very strong, and 
are firmly attached to the muscles, which, at a 
certain distance from the joint, expand into a 
fleshy mass, .so as to fill up the surface between 
one joint and another. 

CHARLES, 

Then I suppose the tendons are merely muscles 
more consolidated, so as to occupy le.ss room. 

DR. A. 

Their nature is very different, tetidons being 
prinrlpally composed of gelatine, while muscles 
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consist cbiefly of fibrine, or the fibrous part of the 
blood, which I shall afterwards have occasion more 
particiilai’ly to notice. They have no power of 
contraction, and are therefore merely passive, fol¬ 
lowing the impulse wliich the muscles give them, 
'to which they are firmly attached, and capable of 
being sej^arated from them by maceration, or boil- 
mg. Sometimes the tendons are of great length, 
as in the fingers; and you may observe that the 
back of the hand is covered with thin cords or 
tendons, wdiich belong to the muscles that extend 
the fingers, and which h‘c on the outside of the arm. 
It is evident that in this case, the hand and fin¬ 
gers would have been much incommoded in their 

4 

various and delicate motions, by a larger mass. — 
Every muscle ’is bound round or encircled by a 
membrane of cellular substance, called a sheath, 
which serves to give it additional protection, and 
also to preserve the muscles hi their place; for the 
cellular membrane, as I have before observed, 
having a loose kind of union throughout, preserves 
the parts in their relative posiiion, without at all 
impeding their motion upon eadi other, 

* f 

1 

CHARLES. ' 

• ' 

But as the muscles and tendems are in such con- 

tinual motion over each other, is there any incon¬ 
venience .from this friction, or any means employed 
to pyevent it ? 

I 3 


f 
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on. A. 

The muscles being of a soft nature, can move 
over each otlier gliblv, and without difficuhv; hut 
it would be dilferent with the hard cords which 
form the tendons; and tiiei'efore nature has wisely 
formed, whenever tluu-c is friction of tend(»ns upon ' 
tendons, innscles, or bones, a small cavity, called 
a bursa mucosa, or mucous bag, of cellular mem¬ 
brane, which has a secretion poured into it, resem¬ 
bling the glairy liquor, or synovia of the joints, 
that facilitates motion, and prevents injury from 
friction or pressure. 


HAllIUKT. 

You mentioned that muscles have botii an origin 
and insertion in bones; but how is it with the 
tongue, whose motions are s(j numerous, and 
where there is no bone to which its muscles can be 
attached ? 

I)Ri A* 

I particularly spoke of motions where joints are 
concerned; but there are various other motions, 
to which innsclcs are subservient, in which the 
plan adopted in the limbs is not admissible. In the 
instance of the tongue, there is a bony attachment 
of muscle, only at the back part; wliile towards 
the point of the tongue, the muscles are curiously 
united to each other, so as to admit of every de¬ 
scription of motion with the utmost lacility. This 
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structure is necessary in the production of all the 
minute difFerences of action recpiisite to the form¬ 
ation of language; and in order still more to faci¬ 
litate the movemenls of this active Hlllc orffan, it is 
attached, behind, to a bone cfdied the os hyoK!o,s, 
from its resemblance to tlie Greek letter w, which 
is so fixed to the neighbouring parts as to admit ol' 
some degree of motion. Tliis, it is obvious, must 
be t>f particular inij^ortance in the act of swallow¬ 
ing, when any nnyieldiug l)ody would be very 
much in the way.— But some muscles, it must 
be <jl)served, are not attaclied to bones at ail; 
fbi- instance, the heart, which w^e shall find is one 
ol' the most powerful muscles of the body. The 
stomach and bowels, likewise, have a muscular 
struclurc, vvliicli is conncctetl with the propulsion 
of tlie Ibod. 


U^RJtlET, 

But I thought that muscles always obeyed the 
will; the motion of the heart, and other internal 
parts, is quite independent of any power of guid¬ 
ance. 

r 

DU. A. 

* r 

Certainly; but all muscles are iiot obedient to 
the will; and hence they are divided into voluntary 
and involuntary muscles. For as there are certain 
functions, as those of motion, which must always 
be performed with consciousness, there are others 
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which must continually go on, 4 nd which nature 
has tljcTcrore wisely ordained to be quite inde¬ 
pendent of any thought or arrangement of t)ur 
own. As examples of this, I may mentioiii the 
action of the lieart, in projecting the blootl; and 
that of the stomach and bow'els, in passing on tlu! 
food which has been received into them. 

HARRIET. 

Tliis is admiruljily managed; for I fear that if 
we- had the guidance of all the functions of our 
bodies, we should be very apt, in our anxiety 
that some processes should go on well, to overlook 
others, and thus act much like a husbandman, wdio 
might have the winds and weather at his disposal. 
But this exertion of voluntary power over a 
muscle seems to be very surprising: wc have only 
to will a particular action, and the action follows 
the thought. 

DR. A. 

This is really the case, and a most surprising 
phenomenon it is; for there is no perceptible in¬ 
terval between the willing to do a thing, and the 
completion. Our muscles, therefore, seem to be a 
set of obedient servants, placed in every part of 
our bodies to do our pleasure. 

CHARLES. 

n 

But what sort of influence is that which is thus 
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exercised by ns, and how is the power communi¬ 
cated ? 


Dll. A. 

These are cjuesllons whicli can be but very im- 
peiTeclly answered, ibr they involve that inscmtable 
coimectioii between the material ajnd immaterial 
part of' t)ie animal body, which w^e know only by 
its effects. We arc conscious of the exercise of 
will, and we see ibat action follows this exertion;, 
but most of the intermediate steps are beyond 
human cognizance. Placed at a distance from all 
tlie muscles, the brain comnnmicates an influence 
to them tlirongh the mecliiim of the nerves, eitlier 
directly, or by the intervention of the spinal mar¬ 
row. If the connection between the brain and a 
niusclt; i.s ent ofb as by an accidental division; or 
the energy of llie nerve lesscncdj as in palsy, then 
the luuscJe has not the power to obey the will, or 
does so very imperfectly. Hence the nerves are 
the media by which the will acts'upon the muscles : 
but how the nerves arc acted upon by the imma¬ 
terial, and consequently the npblcr part of the 
animal constitution, is one of those arcana which 
the divine Creator has not permitted to be knowTi 
to us. 

Tlie celerity of muscular action is very astonish¬ 
ing. It has been calculated that 1500 letters may, 
by very rapid communication, be pronounced in a 

I 5 


r 
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single minute; .'ind if yon consider, for an instant, 
the astonishingly rapid movements which the lingers 
are capable of making in writing, or in rnusi<'al ex¬ 
ecution, you will he able to imagine, in how minute 
a ’)ortion of lime muscular actions are performetb 


■SOVHIA. 


Habit, iiowcwer, 1 supptjse, imparts a grcai 
facility in the exercise iof such muscles; ibr it is 
very difficult to get the raj)ulity of movcmeiii 
which many performers on diilerent iastruments 
possess. 


DU. A. 

Movements have, in time, a certain association 
one with another, and this makes them appear Jo 
be In some measure independent of continued vo¬ 
luntary’ agency; but still the motions cease, 
soon as the will to move is discontinued, and begin 
again when that is renew’ed. — The preclsit>n witlr 
which we can direct the motions of our limbs 
is extiTiordinary. Wc retjuire no ealenlaiions, as 
the mechanist docs, as to the jrower which we are 
to produce ; for we at once do wlpat we wish to do, 
and no more. This has been put in so striking a 

light by the late l)i’. Barclay of Edinburgh, that I 

* 

''hall read you a passage on the subject, from hi?' 
very excellent work on Muscular Motions. Let 
us suppose,” says he, the circiunrerence in which 
bone Can be moved to be 24- inches; that each 
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oF the inches, is equally divided into I iJ parts; and 
that the bQne may be assisted at each of the divi¬ 
sions, which wc know to be possible; witli what 
accuracy must the muscles contract towards the 
centres, in ortlcr to rcj^ulate their extent of ruotion 
will* so much precision tow'ards the circumference. 
In pr{yducino' the several ntusical notes, by chaiiges 
in the small aperture of the glottis,*’ (which, by the 
by, is the opening from the mouth into the wind¬ 
pipe.) “or in balancing the body .on the tight 03 
slack 7‘o}K‘s, wc know that the ii)uscies must con¬ 
tract with such minuteness and accuracy, as fire- 
quenlly to regulate their extent of dccurtatiori, by 
smaller measurements tlum the 200,0()0lh part of 
an inch.” 

soriHA. 

This is very wonderful, and yet how little arc 
the powers with which we are gilied, the duilv 
operatktns of living beings, the subjects of remark, 
much less of the a<lmiration which thev are sowed 
calculated to Inspire. 

DR. A. 

•f 

The force which muscles are capable of exer¬ 
cising is very great. Three hundred pounds have 
l>cen elevated by the muscles of the lower jaw; and 
when a person with a burden on his back, stands 
on tiptoe on one foot, the whole weight of the bur¬ 
den,^ and of the body, is borne by the exteiisor mus- 

I 6 
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des of the foot. — During action, the muscle Itself 
seems to acquire a great addition of strength, and 
of power to resist injury; for a blow which would 
bruise the flesh very imicli, or break a bone, if 
received unexpectedly, and in a state of relaxation, 
can be received with impunity by musdes in a 
state of contraction. It is in this way tiuit the 
feat of breaking a poker over the arm is explained ; 
for the rigidity of the biceps muscle, which, as 1 
have mentioned to you, lies immediately above the 
elbow, on the front of the arm, will, particularly 
if the power is increased by habit, receive, and 
repel, without injury, a very severe blow. — 
It is on the same principle, that Leather-Coat 
Jack, as Ije was called, who lived in tlje time of 
Dr. Hunter, was enabletl to bear a carriage to pass 
over liim, which he would do at any time for a 
very small recompense. After death, he was found 
to have very strong muscles, and large projections 
of bone, into which they were inserted, which gave 
hfln the faculty of very powerfully contracting his 
musdes, so as to resist the immense pressure which 
I have mentioned. 

SOPHIA. 

I ' 

It seems to be upon the same principle that we 
can bear an impulse of any kind when we prepare 
for it, better than when it comes unawares. 

i 

> 

jDR« A« 

• . 

Certainly. We oppose die contraction of muscles 
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against the impulse directed against us, and thus 
prevent the loss of equiUbrimri which would other¬ 
wise be inevitable. 


HAREIET. 

I have heard of experiments being made on the 
bodies of dead animals, by which movements were 
executed alter death. How is this reconcilable with 
the doctrine of voluntary power, and of muscles 
being obedient to the will ? 

DR* A. 

The muscles, during the state of life, have that 
kind of connection with the brain, by which, on 
the one hand, they are obedient to the will, and, 
on the other, communicate to the mind impressions 
made upon them. A certain structure, known by 
the name of muscular, is impaired to them for this 
purpose; and it is a property of this structure, on 
whatever circumstances it may ultimately depend, 
to contract when a stimulus is ^plied to it. If a 
portion of the scarf-skin were 'abraded, and the 
tender part touched by a pointed instrument, pain 
would necessarily be produced]^ but no muscular 
contraction. If, however, on the other hand, the 
abraded part were a muscle, you would see u con¬ 
traction of the muscular fibres take place, or a 
species of convulsion. Now* the sanje cause wdiich 
produces this tendency during life, exists for some 
afterwards; and is capable of being manifested, 
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more particularly by that modification of electri¬ 
city, which is known by the name of Galvanism. 
— If, for example, iti a dead frog, one extremity, 
with the skin taken off it, be placed on a piece of 
silver, and the -other on a j)iece of zinc, and the 
two metals be brought into contact, convulsions 
are produced. Tlic same happens, also, in any of 
the larger animals, when the Voltaic apparatus (in 
which Uie electric power is elicited, through the 
means of alternate pieces of zinc and copper, with 
a dilute acid interposed,) is made to complete a 
circle through any particular part of the body : at 
the instant of contact, convulsions arc produced. 

SOPHIA. 

These must be very uncomfortable experiments. 
One shudders at the idea of involuntary motions; 
and cannot help fancying, that a ])ortion of life and 
feeling must exist, when motion, the constant or 
usual accompaniment of life, is produced, under 
whatever circumstmiccs it may occur. 

DR. A. 

'rhe (discovery of this particular mode of excit¬ 
ing muscular action, I must, observe to you, though 
attributed to M. Galvani, was really due to his 
wife, who accidentally observed it when .some frogs 
were lying on a table, ready prepared for making 
the .soup which js so much used as a restorative in 
Italy* near an electric machine. While the ma- 
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chine was in action, one of the attendants hap¬ 
pened to touch, witli a scalpel, the crural nerve of 
one of the frogs, which was not far from the prime 
conductor, when it was remarked that the muscles 
pf the limbs were thrown into strong convulsions- 
This experiment was performed in the absence of 
the Professor, but it was reported to him by his 
lady, who was much struck witli it. M. Galvani 
repe.ated the experiment, varied it in different 
ways, and being engaged in a set of experiments, 
ilie object of whicli was to prove that muscular 
motion depends on electricity, he was induced, by 
this accidental discovery, to prosecute his inquiries 
with redoubled diligenee. 

The size of muscles, and the power which they 
possess, are very much connected with the quantity 
of their employment. The muscles of the legs in 
dancers; of the arms in blai^smiths; of the 
shoulders and buck in porters; all of then^ obtain 

iW 

an increase of bulk, which still more fits them for 
the duties which tlicy have to jperform. In the 
lower animals, also, this is strongly? exemplified; and 
whether they are principally accu4omed to running, 
flying, or swimming, the muscles.Which are respect¬ 
ively used in these procesk^s, acquire additional force 
and magnitude. In birds, there Is a striking dif¬ 
ference between the size of the breast-boue, and of 

% 

the muscles imjilanted into it, in sudi as princi¬ 
pally or occasionally support themselves- on the 
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wing; and those, as the ostrich, or penguin, which 
employ the wings only as an aid to the feet. The 
muscular power of the wings may readily he con¬ 
ceived from the long flights which birds are capa¬ 
ble of taking, and the short time in which they are 
performed. It is said that a pigeon will fly thirty 
miles in nine or ten minutes, 

« 

HAUlllET. 

* T 

Have people ever succeeded in adapting wings 
to their bodies, so as to support them at all in the 
air? 

nil; A. 

From the time of Icarus downwards, there have 
been many attempts; but they are quite absurd. 
All that can possibly be done is to imitate a sort of 
parachute, so as to diminish the celerity and force 
of a descent; for birds fly, as well by the size of 
their wings, as by the immense power of the mus¬ 
cles which move them, to which we have nothing in 
any degree similar. — Birds have likewise hollow 
bones, to make them more buoyant; and some of 
them {as we shall afterwards find) even pouches, 
which receive air from the lungs, in order still better 
to enable them to remain suspended in the iur, or to 
float on the surface of water. The muscles of the 
breast of a bird are equal in weight to that of all 
the other muscles of the body put together; and it 
is clear, therefore, that, setting aside the other cir- 
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curristauces’to increase buoyancy in which he is 
deficient, until man had a muscle of equal power, 
instead of the thin pectoral muscles which cover the 
side of his chest, and are inserted into his arm, he 
must be satisfied with soinethinjr sliort of aerial 
flights. — The buoyancy which birds are capable of 
obtaining, through the means of hollow bones and 
air4)ags, is strikingly evinced in the facility with 
which the majestic condor, the enormous vulture 
of the Andes, which is said to measure 14 feet 
with the wings extended, can suddenly dart, as 
Humboldt has seen him do, from the bottom of the 
deepest valleys, to a considerable height above the 
summit of Chimborazo, which has an altitude of 
21,470 feet above the level of the sea. It is to be 
observed, however, that Humboldt must have been 
at a considerable elevation when this took place, 
and that this animal usually occupies situations of 
very considerable altifude; but still, when the ra¬ 
rity of the air is so great as it iftust be at the top 
of such elevated mountains, and which is indicated 
by the barometer being below 10 inches, the dimi¬ 
nution of specific gravity, necepary to make so 
huge an animal be supported by air so highly 

rarefied, is w^onderful. t 

•• *► 

t ^ 

CHARLE13. ' 

I 

Is there any structure in fish, similar to that 
which is employed in increasing buoyancy in birds, 
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for the purpose of assisting tliem in swimiiiiiig, or 
in their ascent or descent in the water ? 

A* 

There are air-cells in all fish which have the 
power of ascending or descending in the water: 
and such animals are able to compress their organs 
strongly, by means of appropriate muscles, so a« to 
condense the air in the cells, or force some of it, 
as has even .been supposerl, into the stomach or 
gullet, from which it can escape from the body. 

CHARLES. 

I have never observed any thing like tendojis in 
fish, as one sees in quadrupeds and birds: and 1 
suppose they are unnecessary in them. 

«r 

DR. A'. 

Their muscles are paler, and arc of great force 
and magnitude; but as their motions arc fewer, and 
as they have not limbs and joints, there not the 
same occasion for arrangements to diminish bulk, 
at particular parts of the body. Their fins and 
tails are the organs by which they carry into effect 
their various powers of motion, through the me¬ 
dium of appropriate muscles. 

I have already observed that there are many 
muscles in the human body which have no inser¬ 
tions in bones; bones arc therefore by no means 
necessary to the existence of muscles, f or there are 
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numerous animals which have no bonesj as insects, 
worms, and the whole of those' which are termed 
rnollusca, which are capable of the most active 
and diversified movements, far beyond, the pro¬ 
portion of what the higher ordm of aninnils 
are capable of performing. I'hc ininuteacss and 

^ 4 

number of the muscles which the bodies of the 
smaller animals possess, may be judged of from the 
account which Lyormet. gives of those of the cater¬ 
pillar of the cosi^us. In the head, as Kirbj and 
Spence inform ns, he found in the body, 

1()47; and enveloping the intestines, no less 
than 218(5.; which, after dedticling 20, that are 
common to the giillct and head, gives a total of 
4061. In the human subject only 529 have been 
counted; so that this minute animal has 8582 
muscles more than the lord of the creation. — It is 
not, therefore, in the higlier orders of animals that 
the beauties and the bounties of structure are alone 
discernible. The most minute insect exhibits a 
system of admirable provision and adaptation, just 
as much as the stupendous elephant, or even proud 
man himself. 

■ A 

'^ARKIET. > 

I have often been struck with fl)e power which 
flies and insects have, of walking up perpendicular 
places, agd even along ceilings, upside down. Is 
there any thing glutinous in their feet, which ena- 
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bles them to adhere so securely to a wall ? But yet 
there seems to be nothing of a sticky nature left 
behind, that indicates such to be the case. 


DH-v A» 

Tlie circumstance which you mention is a very 
curious one, and was, for a long time, but little 
understood. It was not till Sir Everard Home 
had an opportunity of examining the Lacerta 
Gecko, a species of lizard, which is a native of 
Java, that any light was thrown on the subject. 
This animal was observed by Sir Jos. Banks to 
come out in an evening, from the roofs of the 
houses, and walk up and down, with perfect ease, 
the smooth, hard, polished Chinam walls, usual 
in that country, in search of flies, which are its. 
common food. On examining the feet it was 
found, that tliis anjmal has five toes, at the end 
of four of which are sharp claws. At the lower 
surface of each toe, are sixteen transverse slits,, 
leading to as many small cavities or pockets, with 
fringed edges; and connected with them is a curious 
structure of muscles, by means of which the edges 
of the pockets are turned down, and forcibly kept? 
upon the surface on which the animal stands; 
while the muscles within, by their action, pull up 
the pockets, and produce a kind of vacuum which 
tends to keep the animal from falling. 
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CHAIILES. 

Then these little pockets may be consideml in 
the light of suckers, wliich are acted upon by the 
will of llie animal, so as to mak.e a vacuum at 
pleasure, and thus by means of the pressure of the 
atmosphere, to render the animal adherent to any 
substance against gravity. 

DR. A. 

This is precisely the case; and Sir Everard 
found it to have a considerable analogy with w’hat 
occturs in the echinus remora, or sucking-fish, which 
adheres to the bottoms of vessels. In flies and 
insects he found a structure exceedingly similar, 
a vacuum being formed, at pleasure, by means of 
suckers and appro})riatc muscles, attached to the 
lower part of the leet of the animal^. 

r 

HARRIET. 

How exceedingly curious and interesting this 
provision is, that the principle of the air-pump 
should be applied so extensively and so elegantly; 
but are •there examples of a similar sti’ucture in 
larger animals ? 

DU* A.» , 

The same plan has been found to be adopted in 
the hinder flippers or feet of the'walrus, or sea¬ 
horse, which are made like gigantic webbed hands, 
and are furnished with muscles, which can raise ’ 
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up the centre of the hand when laid flat, and thus 
make it act as a cupping-glass, to prevent the ani¬ 
mal from falling back in its movements, whether 
on ice, or in climbing rocky cliffs, v— Other animals 
use their claws in climbing, as cats; or their hands 
and feet, as monkeys; or their tails, as sapajoiis, 
a division of monkeys, and chuinelions; while 
some birds, as woodpeckers, can su])port them¬ 
selves against trees by the pressure of their tails, 
when they are emiiloycd in seeking their food 
in decayed trees, which furnish so many of the 
insects on which they live. — The form of the bo¬ 
dies of animals, and the dis})osition of their mus¬ 
cles, are adapted to the various motions which 
their greatly diversified modes of existence require; 
but you will liardly think that a particular struc¬ 
ture is bestow'(iLl on some animals, for the purpose 
of giving them a facility of remaining stationary. 


SOFHJA. 


This would be very curious, fo)‘ an animal i^ 
stationary when it does not employ its muscles. 


1)R, A. 

And in most of the Mammalia class repose con¬ 
sists in the recumbent posture, when no muscles 
are employed; for you wfll observe that in stand¬ 
ing, there is a continued action of the extensor 
muscles of all the joints; and that if this were to 
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cease, or be suspended from any cause, the aiiioial 
would sink to the ground. — Some birds, however, 
liavc occasion to stand very long on one leg, as 
storks: and they, as well as perching birds, have 
a very curious conformation of limb, which I must 
mention to you, for the jjurpose of avoiding the 
necessity of long continued muscular action. U'he 
ujjjH'.r })art of the stork’s leg has a projecting piece 
of hone, which, when the leg is extended, is 
lodged in a sort oj' depression or socket in the 
lower ])art of the thigh, adajited to receiving it. 
It is obvious that by this inotle, as the bearing is 
per])endicular, and as certain ligaments, like 
springs, keep the limbs loget])er, they arc in a 
state of attachment to each other, without the 
oj)eralion of muscles, and therefore without the 
fatigue of muscular exertion. The perching birds 
sire able to maintain their liohl of the branches of 
ri'ees without coiistaiit attention, and to sleep in 
that posture, 'riiis* they do by means of the ten¬ 
dons of till! flexors or benders of the toes passing 
over the heels, and being so united to muscles 
arising near the^ upper part of thd thigh, as to be 
acted upon, and thus to bend the toes, and make 
them grasp any particular twig, According to the 
pleasure of the auimal, when the weight of the 
body, in perching, presses down the thighs and 
legs. Ab the same time the Bexibility of the neck 
allows the head of the bird to be carried back 
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and placed under the wing, so as to bring the 
centre of gravity more over the feet, and there¬ 
fore enable the bird to stand more steadily. 

Before we take leave of the muscles, it is neces¬ 
sary that I should tell you something of the nature 
of muscular flesh, or fibre, as it is usually termed. 
— I have alread}' stated to you, that tlic fibres of 
muscles are separated from each other by cellular 
membrane, a substance principally consisting of 
jelly or gelatine, the nature of which I pointed 
out to you, when we were on the subject 
of the integuments. Long continued boiling, 
or maceration in water, separates this jelly, and 
any other extraneous substance, and leaves the 
muscular fibre in *ncarty a pure stale. Wc then 
find it to be a wllitisb, insipid, stringy substance, 
insoluble in water, and hardly at all putrescent. It 
is termed fibrine, and is considered as a species of 
condensed albumen. It is similar, as we shall 
afterwards find, to one of the rtiost important com¬ 
ponent parts of the blood, and it has a material 
share in the nutriment of man, and of many other 
animals. 


HATIRIET. 

It seems to be very remarkable, that a t^teless 
and insoluble part should be so important in nou¬ 
rishing the botly. I should have thought that the 
boiling, which you speak of, would take every 



OF THE MUSCLES. 


19S 


portion of nourishment "from the flesh which has 
been subjected to it. 

DR. A. 

I do not mean to say, that in the state to which 
it is brought by boiling or maceration, it would 
be well adapted for nourishment. At any rate it 
would not be an agreeable article of support; but 
in the form in which it exists as common flesh, its 
parts are so separated by the jelly, albumen, ind 
other substances adhering to it, as to be more 
readily digested than it could be in its separate form. 

HARRIET. 

Then the particular flavour of animal food ex¬ 
ists, I suppose, in the jelly w'hich is obtained from 
the meat by boiling it. 

DR. A. 

If the broth is boiled down, so as to become a 
dry extract, and alcohol, or the strongest spirit, be 
poured on it, a })ortion of this extract is found to 
be dissolved, which is recovered on driving olF the 
spirit. The part so recovered is what gives the 
particular flavour to meat, and has been lerm^ 
osmazome. It is to be remarked, however, that 
fibrinC^, though insoluble in water, is soluble in, 
some acids; and that, with nitric acid, it is con¬ 
verted into a very curious fatty substance, called 
adipocere, which has obtained a great deal of fame 
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in animal chemistry. The notice of this circum¬ 
stance leads me to mention a very extraordinary 
spontaneous change which muscular fibre under¬ 
goes, when placed under certain peculiar circum¬ 
stances. 

At Paris there was a very large burying ground, 
called La Cimeticre des innocens, which had been, 
for a very long ])eriod, the receptacle of about 
3000 bodies annually, which were buried in deep 
pits, containing layers of 1200 or 1500; and these 
covered over with earth, again and again, till there 
was an elevation much above the natural height 
of the soil. Complaints having been long made of 
the insalubrity of the air, by the continuance of 
this n)ode of inhumation, it was determined, in 
the year 1782, to remove the soil and its contents j 
and when this was set about, it was found that the 
corpses were not very offensive, and that every 
part,except thehair, bones, and nails, was converted 
into a sort of cheese-like substance, of a grey brown 
colour, not unlike spermaceti in texture. This 
change was effected by the putrefactive process 
going on in a confined place; and new cornbinadons 
occurring, from the materials of which the body 
was composed, acting upon each other.—A similar 

''W 

change has been produced by the action of nitric 
acid upon muscHesj and it is found, likewise, that 
if a piece of be^f^ or other anirttal substance, is ex¬ 
posed long in a running stream, it is convjerted 
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into a similar substance. The substance re¬ 
sembled very much that which I have mentioned, 
as being produced by the action of nitric acid on 
muscle. 

These singular changes which can be effected 
in the state of the muscular fibre, gave to some 
gentlemen the hopes of being able to turn to use, and 
profit, the flesh of such animals as are not used as 
food, and are at present doomed to putrefaction; but 
the attempt has been long given up, on account of 
its having been found impracticable to purify the 
fatty mass sufficiently. 
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OF THE BRAIN AND NERVOUS SYSTEM, 


Dll. A. 


I 


I HAVE already stated to you, that nerves are small 
white cords, of various sizes, which take their origin 
from the brain, or the spinal marrow, are diffused 
over every part of the body, and are the means 
by which sensations are conveyed, and the will 
exercised. The si\bject, however, requires more 
particular elucidation; and I propose it as the 
employment of the present occasion. 

The brain is that particular organ which is 
placed in the head. It consists of two parts, one 
of which, the anterior and larger, is termed the 
cerebrum, or brain; and the other, which is the 
smaller, is seated at the low'er part of the back of 
tlie head, and is denominated the cerebellum, or 
little brain ; but, in common language, the whole 
contents of the head are termed the brain. 


CHARLES. 

Is the brain capable of being divided into dif¬ 
ferent parts ? 



OF THE BRAIN AND NERVOUS SYSTEM. 197 


DR. A. 

Most minutely; but I do not think this division 
will interest or instruct you; and I shall give you 
no more ol it, than is merely necessary to afford a 
general view of the nervous system. 

• SOPHIA. 

The brain must surely be exquisitely sensible, 
since it is the organ of sensation in the body ? 

DU. A. 

In that you are mistaken. The substance of the 
brain is entirely devoid of sensibility, though it is 
the last apparent link in the chain of sensation; 
that, beyond which, further investigations have 
hitherto ended in nothing but idle and useless spe¬ 
culations.— The brain is made up of a kind of pulpy 
matter, grey in the outer part, which is termed the 
cortical or cineritious substance, from its external 
position and its ash colour; and white within, which 
is termed the medullary, from being of the white 
colour of marrow. Its external })art is composed 
of what are termed convolutions, or doublings, like 
the puckers of dress; and the whole is protected 
by three membranes, or thin coverings, the two 
exterior of which stretch over the doublings; while 
the interior accompanies and covers every part of 
them, dipping down, and returning, for the purpose 
of passing on to the next convolution. These mem¬ 
branes are termed likewise the meninges of the 

• K 3 



198 OF THE BRAIN AND NERVOUS SYSTEM, 

brain, and the outer is called the dura mater; the 
inner the pia mater; and the middle, from its 
being as thin and fine as a cobweb, the arachnoid 
coat. It must be observed, however, that the outer 
coat, the dura mater, which is very thick and 
strong, and which is firmly attached to the inside 
of the skull, and divisible into two laminae, though 
it does not pass into the convolutions of the brain, 
yet forms certain expansions, called processes, 
which separate the hemispheres from each other, 
as well as the cerebrum from the cerebellum. It 
also forms, between its laminae, certain cavities 
called sinuses, which answer the purpose of the 
larger veins in other places. 

CHARLES. 

I cannot conceive what relation the names, dura 
and pia mater^ can have to the nature or uses of 
these coverings. 

DR. A. 

They are fanciful enough; but the appellation 
of mater, or mother, is given, from their being 
supposed to be the source of all the other mem¬ 
branes ; and dura, hard or firm, is applied to the 
outermost, from its great comparative firmness and 
tenacity; while pia, pious, natural, or affectionate, 
isapplied to the innermost, from its taking the brain 
into its folds, and embracing it, as a good mother 
does her child. You will thus see that anatomists 
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have just been as fanciful, in their epithets, as 
astronomers, in the names which the latter have 
given to the different constellations. — The cere¬ 
brum is divided, vertically, from before backwards, 
into two hemispheres, or half spheres, called the 
right and left })emispheres. It is united at its 
lovver part, to the cerebellum, and from them both 
proceeds the spinal marrow, which is, as I have 
before mentioned, the substance contained in the 
cavity of the back bone, or spine. 

From the little sketch which I now show you, 
you will form an idea of the mode in which the 
cerebrum and cerebellum are distributed in the 



head, this being a vertical section. The cerebrum 
occupies the whole upper part (a a a) of the skull, 
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and the cerebellum is confined to the very lowest and 
back part of it {f/). In the cerebellum you will ob¬ 
serve, that the medullary and cortical matter are so 
distributed, as to assume an arborescent appearance 
which has been called the tree of life, arbor vitm. 
In the cerebrum, on the other hand, the external 
cineritious matter has more the aspect of a dark, 
undulatinj; border, round a white centre of medul- 
lary substance. The medulla oblongata, or ob¬ 
long marrow, (t), lies at the bottom of the cere¬ 
brum, immediately before the cerebellum, and 
is the term given to the spinal marrow, till it leaves 
the skull. 

In another little sketch, you must suppose the 
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brain taken out, and placed with its base uppermost. 
Tliere will then present themselves the brain {a a), 
the cerebellum [h b), the medulla oblongata (c), 
terminating in the spinal marrow (d), 

CHARLES. 

Is the brain entirely solid, and continuous, or 
has it any cavities ? 

It has four cavities or ventricles, as they are 
called, which contain generally a small, but in 
hydrocephalus, or water in the head, fi;pquently 
a large quantity of fluid. The tw^o first are de¬ 
nominated the lateral ventricles, the others the 
third and fourth, aiul they all communicate w'ith 
each other: but of these, and various points in the 
minute anatomy of the brain, it is’ impossible to 
tbrm any idea from description, and very little 
from even the best drawings. From the low'ei" 
part of the brain, nine pairs of nerves pass off 
through small holes in the skull, principally to the 
organs of sense, and the muscles of the face, eye, 
forehead, and tongue. From the whole length of 
the spinal marrow, thirty-one nerves are sent out, 
from each side, through ap})ropriate holes. These 
last, either separately, or in various combinations 
with each other, or with branches transmitted from 
some of the nerves of the head, furnish all the other 
external and internal parts of the body with the 
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influence which is necessary to the exercise of their 
respective functions. 

CHARLES. 

Does it appear to you, that there are any par¬ 
ticular parts of the brain which may be considered 
as more especially the source of our feeling ? I 
have heard of some notions relative to the pineal 
gland being the seat of the soul. I think it was 
Descartes's idea. 

DR. A. 

It was so; but this was nothing more than a 
vagary of the imagination. The pineal gland is, in 
truth, a very small glandular body, like a pea, very 
deep seated, and attached to the contiguous parts 
by a small peduncle. It is remarkable for always, 
in adults, having a portion of sandy matter in it, 
which is the phosphate of lime. But this circum¬ 
stance, with very few exceptions, is confined to the 
human race. Some other parts of tlie brain have, 
with equal reason, been elevated to the same dignity 
which Descartes conferred on the pineal gland. 

CHARLES. 

Philosophers seem to have racked their ingenuity 
to discover a certain centre, or seat of sensation. 
Instead of making this in the centre of the head, 
which seems to be tlie natural position for it. Gall 
and Spurzheim, I think, place it in the very outside, 
and direct us to look for the seat of mental faculties 
in mere elevations of the skull. 
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DR* A* 

Their ideas are speculative enough, but you do 
not quite understand their bearing. The elevations 
of skull are only viewed as indications of propor¬ 
tional elevations of brain, in which the organs of 
particular faculties are supposed to reside. The 
skull itselli being originally soft, was, as it were, 
moulded upon the brain, and took its shape from 
it; and on the surface of the various parts of tlie 
latter, it is supposed, tliat the organs of the various 
faculties are placed, forming certain projections, 
cognizable by means of the bony elevations formed 
upon them. 

CHARLES. 

But I have heard of various injuries of the brain, 
by which portions were lost, and yet the patient 
completely recovered. Now I do not understand 
how this could be the case, when, according to this 
doctrine, the removal of no part could occur, with¬ 
out the corresponding loss of an organ, or part of 
an organ. 

DR* A» 

The founders of craniology, cranioscopy, or 
phrenology, (for it is known by all these names), 
have antici[)aled, if not removed this difficulty, by 
stating, as a basis of the doctrine, that the organs 
are all of them double, and that in all the instances 
which have occurred of loss or destruction of anv 
particular part of the brain involving an organ, 
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the opposite organ remained untouched, and was, 
therefore, sufficient to carry on its particular func¬ 
tion, just as one eye will answer the purpose of 
vision, when the other happens to be lost. It is 
also to be observed, that though Gall and Spurz- 
heim make the seat of the organs external, they 
deduce their origin from deep-seated parts, as I 
shall endeavour to explain to you. 

I have already mentioned, that there are two 
particular parts, of which the substance of the 
brain is composed, the cortical or cineritious, and 
the medullary. Gall and Spurzheim consider the 
latter as fibrous, and suppose that it was derived 
from, or produced by, the cineritious substance, 
which they regard as the first that existed in the 
original formation of the brain, and as that w-hich, 
by means of its numerous vessels, formed the 
medullary or fibrous part, in which last they like¬ 
wise comprehend the nerves. They endeavour to 
show, that the fibrous matter is invariably the 
product of the grey or cineritious; and think tliey 
can tj’ace the whole of both cerebrum and cerebel¬ 
lum, to the medulla oblongata, from which they 
imagine that they had their ultimate origin. In 
the whole contents of the head, as well as in the 
■ipinal marrow which descends from it, they state, 
that the grey, or cineritious matter, is so disposed, 
as to keep up the fibrous; and hence they infer, 
that the diflerent parts of the brain and of the 
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spinal marrow; that the nerves which proceed 
from the brain, and which chiefly supply the or¬ 
gans of sense; that those which issue from the 
spinal marrow, and are principally devoted to the 
muscles; and that those which are distributed within 
the chest, and the cavity of the abdomen, have no 
common source, but that every part has its sepa¬ 
rate origin, and that the various parts now men¬ 
tioned, are only brought into a sort of general 
communication with each other. 

This is therefore a sketch of their anatomy of the 
brain and nerves. Now they su})pose that there 
is a peculiar organization bestowed on different 
parts of the surface of the brain, just as there is 
to the organs of sense, in order to communicate to 
us the laculties of memory, imagination, and judg¬ 
ment, as well as of every other power and propen¬ 
sity which may be possessed. But as they deduce 
the brain originally IVom the medulla oblongata, 
they suppose that this is the ultimate origin of the 
particular organ, which is developed, and made fit 
for its office on the external surface of the brain. 

CllARJ.ES. 

Then, in fact, wn may consider the organ as 
extending from the medulla oblongata, and com¬ 
prehended between two radii, terminating at the 
surfiice of the brain, 

DR. A. 

.So it would ajipear; but then as the organ has 
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both width and breadth at the circumference or 
sur&ce, it may be likened in some degree to a cone, 
having its apex in the medulla oblongata, and its 
basis at the surface of the brain. The whole of the 
system of organs has been compared, by phreno¬ 
logists, to an inverted cone; but each particula)' 
organ seems to be a cone likewise, according to the 
description given ol'them; and in consequence of the 
space which they thus occupy, attempts have been 
made to note them by an instrument to which the 
name of cranioineter has been given. This is, 
however, a refinement which originated with the 
disciples of Gall and Spurzheim, and not witli 
themselves. 

HARRIET. 

I have talked with friends who attended Dr, 
Spurzheim’s lectures when he was in this country, 
and were quite in rajitures with organizations, de¬ 
velopments, and manifestations. I should be verv 
curious to have the seat of the different faculties 
pointed out; for, to confess the truth,'1 find it 
rather difficult to follow the anatomical description 
which you have given us. 

DU. A. 

I am glad that I have it in iny power to shew 
you, from Dr. Spurzheim’s craniological work, a 
side, front, and back sketch of a head: on which 
you .will sec that the situation of the different facul- 
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ties and propensities is designated by particular 
numbers. The respective organs are arranged in 
three divisions; namely, those relative to the pro^ 
pcnsities, which arc situated on the lower part of 
the head, and are numbered from 1 to 9: those 
relative to sentiments^ which are placed on its 
upper part, and are numbered from 9 to 18: and 
those relative to intellect^ which have their seat in 
the fore-part of the head, and are numbered from 
18 to 33. The limits of the respective organs are 
denoted by lines; but, in order to show you, at 
one glance, the particular position of the organs of 
the propensities, of the sentiments, and of intellect, 
I have made a broader line to denote the boundary 
of each of the general divisions of those organs. 

The seven organs which relate to the propensi¬ 
ties, with their respective numbers, are as follow : 

No. 1. Amativeness; 

No, 2. Philoprt)genitivcness, oiTove of offspring; 

No. 3. Inhabitiveness, or the attachment to par¬ 
ticular places; ^ 

No. 4. Adhesiveness, or altachinenl to particuhu 
individuals; 

No. 5. Combativeness, courage, or the love ot 
fighting; 

No. 6. Destructiveness, or the propensity it) 
destroy; 

No. 7. Constructiveness, or the propensity to 
build; 
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No. 8. Covetiveiiess, or Acquisitiveness, the dis¬ 
position to covet, and to pilfer ; and 

No. 9. 8ecretiv"eness, that to conceal. 

Tlie nine next organs relate to sentiments, and 
are as follow: 

No. 10. the organ of Self-love; 

No. 11. that of the Love of Approbation; 

No. 12. of Cautiousness; 

No. 1.8. of Benevolence in man, or Meekness in 
animals; 

No. 14. of Veneration ; 

No. I.G. of Hope and Faith; 

No. 16. of Ideality, or poetical talent; imme¬ 
diately above which is a blank space, which is 
supposed to be the seat of the organ of Wonder; 
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No. 17. The organ of Righteousness, or Con¬ 
scientiousness ; 

No. 18. Tiiat of Firmness, or Determinativeness. 

On the front of the head are the organs of in¬ 
tellect, which take cognizance of the existence and 
qualities of external objects; and therefore com¬ 
bine their operations with the five senses, hear¬ 
ing, seeing, smelling, taste, and touch, which 
form the means by which man and animals are 
more immediately brought into communication 
with the external world. The organs of intellect 
are. 

No. 19. that of Individuality; or the desire and 
capacity to know facts and things ; 

No. 20. that of Form; 

No. 21. of Size; 

No. 22. of Weight; 

No. 23. of Colour ; 

No. 24. of Space or Locality; 

No. 25. of Order; 

No. 26. of Time; 

No. 27. of Number; 

No. 28. of Time; 

No. 29. of Language; 

No. 30. of Comparison; that of seeing resem¬ 
blances, differences, and analogies; 

No. 31. of Causality, or the love of meta¬ 
physics ; 
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No. 32. of Wit; and lastly, 

No. 33. of Imitation. 

CHARLES. 

What a curious assemblaijc is liere broujilit to- 
gether. Such a cluster of virtues and vices, sym¬ 
pathies and endowments, just as bewildering as 
are tlie stars on a globe, or in the heavens, to 
the uninformed in astronomy, lint 1 am most 
astonished at the idea of the organs of crime; of 
a propensity to destroy, and a propensity to 
pilfer. According to this system, a culprit may 
put his hand to his liead, and plead, in abatement 
of punishment, the protrusion of a well-developed 
cone, the manilestation of a full-grown bump. 
There would be no resisting his plea. 

HARRIET. 

Particularly when he could claim a sort of sym¬ 
pathy or fellow-feeling with the judge and jury; 
for if I understand the doctrines of craniology 
aright, the organs are common to all mankind; 
some persons only possessing a greater amplitude 
of particular organs than others. 

SOPHIA. 

But then you forget that what might be his jus¬ 
tification, might, with a craniological judge or jury, 
be his .conviction; for, among true believers, if 
evidence were at all dubious, there would be no 
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withstanding a well-marked elevation in a critical 
spot. 

HARRIET. 

But, Charles, I think the prisoners at the Old 
Bailey receive tlie reflation of a looking-glass 
upon them, in order to exhibit their countenances 
to the jury. This would be rather an unfair ad¬ 
vantage given to an acute phrenological juryman; 
and as the English law is merciful in its applica¬ 
tion, such a power of inspection should not longer 
be permitted. 

SOPHIA. 

There is one mode, however, by which the mea¬ 
sure which you propose, Harriet, would be ren¬ 
dered unnecessary. 

HARRIET. 

And what is that, Sophia ? 

SOPHIA. 

By furnishing the prisoners with either wigs or 
night-caps. 

DR. A. 

Upon my word, good people, craniology is 
rather roughly handled by you. I must tell you, 
however, that you may save yourselves the trouble 
which you propose; for there is no discovering a 
projection which is covered with hair, unless by 
the touch; and, therefore, your fears for our crimi¬ 
nal jurisprudence may vanish. 
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HARRIET. 

But I think it must be admitted, that the detec¬ 
tion, by whatever means it may be effected, of a 
well-manifested organ of covetiveness or destruc- 
tion, would be a strong confirmatory proof of 
guilt. 

CHARLES. 

The Bow Street officers might, at any rate, gel 
some important hints in their vocation, by attend¬ 
ing to the seats of the propensities; and Sir Richard 
Ifirnic, Mr. Chambers, and even the Lord Mayor 
himself, might derive no little ailvantage in the 
detection of crime, if they would become zealous 
students of phrenology. I should not wondtn-, 
considering how numerously Dr. Spurzheirn’s lec¬ 
tures were attended in both ends of the town, and 
ill all parts of the countiy, to hear, in no long 
time, of persons being taken up as susjiicious cha¬ 
racters, merely because they possess an unfortunate 
development. 

SOPHIA. 

Care must be taken, however, in such a case, 
particularly if the parties are Irish, that the deve¬ 
lopment has not originated from the operation of 
a fist or a cudgel. 

CHARLES. 

As th^ organs are double, an examination of the 
other side would clear up the difficulty. 
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HARRIET. 

But to speak seriously, I feel a great difficulty 
in considering^ virtues and vices as dependent on 
certain structure; and I should like to know how 
persons can be regarded as accountable for their 
actions, in whom nature has not only planted the 
seeds of virtue or vice, but actually brought thei.i 
to great inaiurity. Is it supposed that any sort of 
moral control is capable of being exercised, which 
can affect the developcment of certain organs ? 


DR. A. 

Spuizheim says, that the inferior faculties should 
be subordinate to the . uperior, and that the vic¬ 
tory which the superior faculties gain over the in¬ 
ferior, is virtue. If the combat is dMlicult, the 
merit of vano .ish»' j io gn at, an if in all rneoj 
he adds, the superior faculties M^ere eminently ac¬ 
tive, and the inferior less, Uiid only proportionate, 
every one would do good from the love of doing 
so. One of his most able and zealous disciples, 
Mr. Combe, exemplifies the effects of education, 
by supposing two jtersons, in whom the organs are 
developed in an average degree, and one of them 
educated among people of sordid iind mercenary 
dispositions, the other in moral and religious so¬ 
ciety. The first would have covetiveness and self- 
love highly cultivated, and therefore self-interest 
would be his leading object. The organ of love 
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of approbation might co-operate and produce the 
desire of distinction in wealth or power ; and ve¬ 
neration, that of admiring the rich and great: 
while conscientiousness might be too wea^^ to offer 
any control. On the other hand, with the se¬ 
cond, the love of approbatioD woukl desire esteem 
for honourable and virtuous actions; and covetive- 
ness would be viewed principally as the means of 
procuring gratification to these higher powers. 
Henc’e lie considers, that the practical conduct of 
such persons might be very dillerent, from this 
difference of training. One organ, it appears, 
must, therefore, be opposed to, or made to co¬ 
operate with another; but whether the effect of 
this is an additional elicitinent ol‘ one organ which 
may be scantily, or the diininutiou of another 
which may be abundantly developed, does not 
quite appear. 

CHARLES. 

There is, I suppose, some conneccion traceable 
between the organs of sense and the.brain; and I 
should be anxious to know w'hether, in phrenology, 
any apparent designation or division of organs 
exists, or any thing which can point out the ter¬ 
mination of one organ, or the commencement of 
another. 

DR. A. 

All the organs of sense are constituted of an 
expansion of nerves, and in those which are 
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placed in the head, the nerves are traceable to the 
seat of the organ. Nothing of this kind can, how¬ 
ever, be said of any of those organs whicfi are de¬ 
scribed by phrenologists, and no particular divi¬ 
sions are apparent, except the mere elevation of 
the surface of the brain, which answers to the pro¬ 
minence externally. Such is the deduction, at 
least, which is made on an ordinary inspection of 
the convolutions of the brain; and this I believe 
was also the original idea entertained on the sub- 

O 

ject by Gall and Spurzheim.— Spurzheim, how¬ 
ever, it must be observed, has stated in a late 
work, that he can at any time, by an inspection 
of any given portion of the convolutions of the 
brain, determine the particular })art of the brain 
from which it has been taken, and, therefore, the 
particular organ to which it belongs. This is a 
minuteness of discrimination which is very extra¬ 
ordinary ; and I should be exceedingly curious to 
see it put to the test. 

CHARLES. 

But are elevations of skull always necessarily 
indicative of corresponding elevations of brain ? 

DJlt A.* 

Generally, but not invariably so; for at the 
eye-brows, for instance, the elevations are those 
of the walls of the frontal sinuses, which are ca¬ 
vities existing there, varying in magnitude in dif- 
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ferent individuals, and communicating with the 
nose. TJjiese elevations therefore do not evince 
the prominences of the brain within; for the inner 
surface of the projecting part does not come in 
contact with brain. The same happens, likewise, 
as to some of the projections near the basis of the 
skull, in the neighbourhood of the ear. 

IIARIIIET. 

Do the phrenologists think that there is^ any 
sort of analogy between the mode in which the 
dispositions of men and brutes are indicated ? for 
I observe that the 13th organ is called that of be¬ 
nevolence in men, and of meekness in animals. 

UK. A. 

They certainly derive many of their facts and 
reasonings from considering the form of the brain 
in animals, as well as man; and, in particular, the 
whole of the organs which relate to the propen¬ 
sities are considered to be in common to both. 

The organ (jf destructiveness^ they maintain, is 
possessed in a high degree by carnivorous ani¬ 
mals ; and by some of these more than others: 
for while certain animals only kill what they re¬ 
quire for food, others destroy for the pleasure of 
the thing; just like a little naughty dbg of Gall’s, 
who used to watch several hours fetf a mous^. 
but would leave it as soon as it wai destroyed^ 
The ^ organ is very large in lions, tigers, and 

vevL. I. E 
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keen sportsmen; and was found to be greatly de¬ 
veloped in the heads of 7’hurtell, Bellingham, 
Buonaparte, and King Robert Bruce; the skeleton 
of which last personage was discovered some 
years ago at Dumfermline, and the skull formed 
the subject of a long paper in the Phrenological 
Transactions. 

The organ of comhativeness is large in Cha- 
ribs, and in the lower Irish; and was more re- 
marltable in all classes, in former, than more re¬ 
cent times. King Robert Bruce had an ample 
organ of this kind. So have carnivorous animals, 
and game cocks; and last of all, that amiable 
specimen of the softer sex, the scold. 

SOPHIA. 

But surely you are not serious in the examples 
which you give us of the application of phrenology. 
Are such exemplifications actually to be found in 
authors ? 


DR. A. 

Assuredly; and you ought to take the in¬ 
formation very seriously, for it is so given. — The 
love of offspring is greater in women than men, 
and their peculiar organ is therefore larger. 
Of twenty-nine women who were infanticides, 
.twenty-five had this organ very small. It exists in 
considerable extent in cows, sheep, dogs, mon- 
.Jceys, and poultry. 
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Magpies and ravens carry away money and 
spoons, and gather stones, and similar things of 
which they cannot make use. Some dogs prefer 
bad bits, which they steal, to good dishes which are 
given to them: these animals, it is said, have the 

organ of covetivcness strongly marked. Spurz- 

1 

heim tells a story of a young Calmuck, who was 
brought from Russia to Vienna, by Count Stah- 
remberg, and became melancholic and nostalgic, 
because his confessoi’, who instructed him in reli¬ 
gion and morality, had forbidden him to steal. 
The confessor, in consequence, gave him permis¬ 
sion to steal, on condition that he would give back 
what he had stolen. The Calmuck profited by 
this permission, and stole the watch of even his 
confessor, during the consecration of the mass, 
and leaping with joy, gave it back after the mass 
w'as over, 

SOPHIA. 


This boy must then, I suppose, have had a con¬ 
siderable organ of benevolence, and^ of conscien¬ 
tiousness ? 

DR* A.* 

Probably so; but as I am tip craniologist, I 
cannot solve tliis point. — The organ of secretivi- 
ness is large in American Indians; in ttebtors, who 
wish to conceal their real situation ‘from thpir 
creditors; in good actors, and .in all cunning 
persons; in foxes; in cats, as evinced by their sly 

L 2 
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mode of watching for mice, without moving a limb; 
and in all animals which, if pursued, hide them¬ 
selves dexterously. 

The organ of construciiveiicss exhibits itself in 
considerable developement in architects, sculptors, 
and al’ those who excel in mechanical arts. It 
was found large in the great Raphael; atid, singu¬ 
lar as it may appear,"in the skull of a distinguished 
milliner at Vienna. It is ample in rabbits, which 
burrow; and in beavers, marmots, and field-mice.— 
But it is always to be observed, that phrenologists, 
in giving the same propensities to men, as brutes, 
make this distinction ; that men have some pecu¬ 
liar organs, which modify the operation of those 
which they possess in common with the lower 
orders of the creation ; and thus give them the 
power of exercising a degree of self-coirectioii 
and control, of which the latter are incapable. 
Of these organs, the five last, which relate to sen¬ 
timents, arc given as examples, namely, the organ 
of veneration (No. !4.); of hope and faith (No. 15.); 
of ideality (\^o. 16.); eX righte(mmcs& (No. 17.); 
and of determinateness (No. 18.). 

The organ of self-love (No. 10.) is represented 
as being rather common with the English, and 
as making them appear, to the French, cold, 
haughty, and supercilious. It is stated to be re¬ 
markable in hqrses, turkeys, and peacocks. The 
^French, on the other hand, are considere^l a - 
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having more of the love of approbation (No. H.); 
and as, therefore, appearing to the English, 
vain, ostentatious, and absurdly complimentary.— 
Dogs and horses are gifted with a large share of 
this organ; and the fair sex, in a greater propor¬ 
tion than men. 

The organ of cautiousness (No. 12.) is also 
more amply developed in women than men; and 
many animals which are particularly circumspect, 
as the roe, stag, polecat, otter, and mole, have a 
large share of it. So have those which place sen¬ 
tinels to warn them of approaching danger, as the 
chamois, cranes, geese, starlings, and bustards. 

Benevolence in man, and meekness in animals, 
are described as being indicated by a certain ele¬ 
vation in the upper part of the frontal bone. 
(No. 13.) Wild, ferocious, and untameable animals 
are flat, or have a hollow here; and this is likewise 
the case with such animals as horses, cows, and 
dogs, when they are ill-natured and vicious, of 
which there are occasional examples. The 
power of taming animals is supposed to be con¬ 
nected, partly with the possession of the organ 
of benevolence or meekness^ and partly of the or¬ 
gan of individuality (No. 19.), which is one of 
those of intellect. 

Of the organs of intellect, the organ di form, 

or of that of distinguishing persons (No. 20.), was 

largely possessed by our late king, George II|. 

L 3 


• I 
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So it is likewise by many animals, and also by 
honey bees, who can distinguish individuals of 
their own hives from those of any other. 

The organ of space (No. 24.) is said to be re¬ 
markable in astronomers, geographers, and tra¬ 
vellers by sea and land; and it is to this that the 
faculty is attributed, which enables animals to find 
their way back to places from whence they may 
have been taken. Spurzheim mentions several 
curious examples of this kind: — A dog was trans¬ 
ported in a carriage from Vienna to Petersburg, 
and after six months it returned to Vienna. — An¬ 
other dog was transported from Vienna to Lon¬ 
don, but he found means to get back. He attached 
himself to a traveller in the packet-boat, and went 
with him to Mentz, where he left him, and re¬ 
turned to Vienna. — Another was carried from 
Lyons to Marseilles, embarked, and was conducted 
to Naples, but he came back to Lyons by land,— 
Another found again his former master in Suabia, 
after having left his new master in Hungary. — 
Pigeons likewise have found their way home, 
though conveyed 30 leagues in a sack; so has the 
falcon of Iceland, however carefully confined; for 
often the first time it is sent against a heron, it as¬ 
cends vertically into the air, distinguishes its re¬ 
gions, and takes the direction of the north. It is 
to the same organ that the power of migrating, and 
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of returning with precision to the same place, is 
referred. 

The organ of (No. 26.) is described as being 
possessed largely by musicians^ and by singing birds, 
particularly the males; and all the other organs 
have exemplifications of their existence given in 
persons who are distinguished by the faculties with 
which they are supposed to be connected. — You 
will now be able to form an idea of what phreno¬ 
logy is, and of the kind of evidence by which the 
opinions connected with it are supported. In¬ 
dependently, however, of craniological consider¬ 
ations, respecting which you will easily see, that 
there must be much difference of opinion. Gall 
and Spurzheim (particularly the latter) are excel¬ 
lent anatomists, and have great merit in their dis¬ 
sections of the brain, which have excited consider¬ 
able interest among those who are most conversant 
with the subject. 

CHARLES. 

Milton speaks of the full fair front of our male 
ancestor; and painters and sculptors, as well as 
poets, seem to have denoted, in every age, the 
possession of great talents, and high elevation of 
mind, by an elevation of forehead, though they, 
perhaps, thought nothing of the fulness of brain 
which is thereby indicated. Hence there appears to 
have been a sort of general agreement, as far as 
this particular point in phrenology goes. 

• _ j 
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DR* A* 

Certainly; and many physiologists, it is like¬ 
wise to be observed, have, before the time of Gall 
and Spurzheim, referred the existence of parti¬ 
cular faculties to particular parts of the brain; for 
instance, perception and attention, memory, re¬ 
flection, imagination, moving power, common 
sense, natural instinct, &c.; but all these attempts 
at phrenological geography were well described 
by the great Haller, as being e(|ually weak, frail, 
and short lived. — Sir Everard Home has likewise 
conceded, in some degree, to the principle of such 
speculations, in referring some particular faculties 
to particular parts of the brain; as, for instance, 
memory to the cortical part of it, the communica¬ 
tion of sensation and volition to a transparent mu¬ 
cus or jelly, which enters into the composition of 
both brain pnd nerves, &c.; but he is not, in my 
opinion, to be congratulated on the success of his 

s 

speculations. 

SOPHIA. 

Do you apprehend that cranll)logy leads to ma¬ 
terialism ? 1 have heard it much deprecated upon 
that score. 


DR« A» 

When we admit, as we must do, that there is 
a connection existing between mind and body; be¬ 
tween the functions of the brain and vitality; be- 
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tween a certain organisation or structure, which 
enables the organs of sense to report the inform¬ 
ation derived from without, to a directing agent 
within; we leave the nature of this agent untouched, 
by any speculation as to the number of senses or 
media, which nature, in her wisdom, has chosen 
to employ in obtaining information, or in exercis¬ 
ing the functions of life or intellect. — The objec¬ 
tions to crariiology, as leading to materialism, does 
not, therefore, appear to be well founded. 

CHARLES. 

The illustrations which have been brought for¬ 
ward to exemplify the different doctrines of this 
science, have an aspect so very fanciful, and fre¬ 
quently seem to border so much on the ridiculous, 
that I cannot help considering this circumstance 
as likely to diminish the chance which the subject, 
whatever may be its intrinsic merits, has to obtain 
attention from the more judicious part of society. 

dh>b a* 

This is not at all an improbable supposition,' 
but we must defer the consideration of the remain¬ 
ing circumstances relative to the brain and nervous 
system till another opportunity. 
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CONVERSATION VIII. 

f 

THE BRAIN AND NERVOUS SYSTEM CONTINUED. 


SOPHIA. 

I WAS going to remark, at the close of our last 
conversation, rny surprise, that considering the 
great importance of tlie brain, portions of it should 
have been lost, and yet patients recover. 

DR. A. 

Injuries to this organ are always necessarily of a 
serious description : they are principally so, how¬ 
ever, when there is any pressure upon it; and 
therefore in cases of fracture of the skull, the prin¬ 
cipal danger arises from the pressure, either of 
bone or of effused blood, which it is the intention 
of the operation of trepan or trephine to remove. 

CHARLES. 

What is the nature of this operation ? 

DR. A. 

It consists in the use of a circular saw, by 
means of which a piece of bone is removed, of 
the size of a shilling; and by the repetition of this 



OF THE BRAIN AND NERVOUS SYSTEM. 227 


operation, if necessary, room is given to let out 
effused blood, and to separate or elevate depressed 
pieces of bone, which press on the parts below. The 
trephine is a sort of centre bit; but it is to be em¬ 
ployed with much care and delicacy. Its deriva¬ 
tion from a Greek word, to turn, is obvious. 
Sudden injuries operate strongly; but various 
alterations in structure, provided they are gradual, 
may take place, without either the suffering or the 
disadvantage which might be imagined, when so 
important an organ is affected. I may mention, 
by the way, a very curious effect which an injury 
on one side of the brain frequently produces ; and 
that is, a loss of power, not of the muscles of the 
same, but of the opposite side of the body to 
that in which the injury takes place. 

CHARLES. 

That is very extraordinary: then it appears that 
there is some sort of an interchange, or crossing 
of the nerves, or material of the brain, so as to 
occasion this singular phenomenon. 

DR. A. 

This must, of course, be the case; but the pre¬ 
cise place where this crossing is effected, or the 
mode of its occurrence, is not altogether known. 
Anatomists have supposed, that because there is a 
sort of apparent interlacement in the upper part 
of the spinal marrow, the interchange takes place 
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there; but this does not seem to be case; for some 
parts which are supplied by nerves sent out from 
the spinal marrow, previous to this interlacement, 
are subject to the same law. 

HARRIET. 

Does the magnitude of the brain bear any sort 
of proportion to the capacities or abilities of the 
animal ? 


DR* A* 

In some degree it does : but physiologists have 
not been able to lay down, with accuracy, any law 
upon this subject. Singular as it may appear, man 
has a larger brain, in point of absolute magnitude, 
than any other animal, with the exception of the 
elephant. 

HARRIET. 

What, larger than the horse, or the cow, or any 

of the larger quadrupeds ? 

* 

• DR. A. 

Unquestionably; for if you look at the skull of 
any of these animals, you will see that its com- 
pressed, narrow, and elongated form allows but 
A small space for containing brain. Thus the 
largest brain of a horse weighs not more than 

1 lb. 7 oz., while the smallest brain of man weighs 

2 lb. 5oz., and that of a child, not a great deal less. 
—Aristotle and Pliny made this important observ- 
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ation relative to the great magnitude of the brain 
of man; but some have likewise attempted to 
show, that the proportion of the brain to the rest 
of the body is greater in man than other animals. 

CHARLES. 

This would, I think, seem to follow from the 
actual size being greater. 

DU. A. 

Not exactly so; for in a small animal, you 
would expect to have a brain of less weight than 
in man, and yet its proportion to the weight of the 
animal might be greater. In point of fact, though 
this holds with regard to the larger animals, it 
does not with regard to many of the smaller. The 
human brain is about :iV,th part of the weight of 
the whole body, while that of a horse is about 
,i',,.th part; of an ox, y^oth; of a sheep, .^joth; 
of an elephant, -ji^th. On the other hand, in 
many apes, the proportion is from to r>th to > 
in the dolphin it is 05 th; tmd in some birds, as 
the canary bird, is even as large as a t'A— 
T^ hopes, therefore, of physiologists, as to the 
discovery of the particular law on this subject, was 
disappointed; but it has since been remarked, and 
with every appearance of truth, that the size of 
the brain in man, compared with that of the 
nerves which proceed from it, is greater than in 
any other animal yet known. We know too little. 
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however, of the particular functions of the brain 
and its various parts, to be acquainted with 
the precise application of this fact; and, indeed, 
all the knowledge which we possess on this sub¬ 
ject, shows how ignorant we arc, as to the inscruta¬ 
ble connection which exists between vitality and 
corporeal function. 

CHARLES. 

I suppose there is some resemblance between 
the nature of a nerve, and that of tlie brain. 

DH>* A> 

Microscopic observations have made it probable, 
that both the brain and nerves consist of minute 
globules, held together by a soluble, trans{)arent, 
coagulable jelly, or mucus, which Sir Everard 
Home, as I have already mentionetl, considers to 
be the medium through which sensation and voli¬ 
tion are communicated. The nerves are divided 
into minute fibrils, having a delicate covering from 
the pia mater, and the whole invested with con¬ 
densed cellular membrane, as an external covering. 
—It has been supposed by many, that the brain is a 
secreting organ, and that a substance called nervous 
fluid is produced by it, which is conveyed along the 
nerves as tubes. Others have conceived, that the 
nerves act by communicating vibrations of differ¬ 
ent descriptions and degrees of force to the brain; 
and others, that nervous energy is a sort of electric 
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aura, or iuflueiice, of the most subtle description, 
to which the nerves act as conductors. These 
hypotheses may be ingenious and amusing, but 
they are visionary, and totally useless, except as 
far as they may lead to the discovery of new facts. 
I shall have occasion to notice to you the opera¬ 
tion of galvanism on some of the functions of the 
animal body, particularly digestion, which have 
been considered as favouring the last idea. 

CHARLES. 

It appears from what you have mentioned con¬ 
cerning the properties of nerves, that they exer¬ 
cise, at the same time, several distinct functions; 
they communicate sensation from without, and 
convey the power of motion, and tlie will to carry 
it into operation, from within. Is there any thing 
known concerning this division of function ? One 
would be tempted to imagine that there were dif¬ 
ferent nerves, appropriated to purposes seemingly 
so different. 

DRt A« 

If that could be substantiated, it would be one 
of the most valuable additions to our knowledge of 
the nervous system which has ever been made. 
It has, indeed, frequently been imagined, both in 
ancient and modern times, that some nerves serve 
for sensation, and others for motion; and that both 
of them, though distinct in their origin, unite to- 
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gether in trunks, and accompany each other to 
the different parts of the body; but such ideas 
were little more than speculative. A distinguished 
physiologist of the present day, however, Mr. 
Charles Bell, whom I have already mentioned to 
you as the author of the interesting work on the 
Anatomy of Expression 'in Painting, has, by an 
ingenious and highly creditable train of anatomical 
investigation, rendered them exceedingly probable. 
It will not, perhaps, be carrying you too much into 
detail, to tell you, generally, what his ideas are on 
so obscure and interesting a subject. — He sup¬ 
poses lhat there are, besides the nerves of sense, 
four distinct systems of nerves combined into a 
whole, viz. nerves of sensation; of voluntary mo¬ 
tion; those connected with respiration; and, lastly, 
those which are conducive to animal existence, or 
nutrition, growth, and decay. These nerves he 
states to be sometimes separate, sometimes bound 
together, but as never, in any case, interfering with, 
or partaking of eac|| other’s influence. You will 
see by this little sketch, the mode in which he 
considers filaments of nerves for different pur¬ 
poses as bound together; a being a nerve, con¬ 
sisting of distinct filaments; b, one of the threads 
dissected out from it. 
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CHARLES. 

But then has he traced any of these nerves to 
their termination, so as to make out the functions 
which they exercise? 


DR. A. 

This he has done in many instances, and is 
satisfied as to the accuracy of his conclusions. — 
He considers the spinal marrow as consisting of two 
parts, one right, and the other left; and each of 
these parts as consisting of three columns, the 
anterior for motion, the posterior for sensation, 
and the middle for the actions of respiration. The 
various parts which are supplied from the spinal 
marrow are therefore furnished with compound 
nerves, or rather bundles of nerves, of different 
descriptions, which, at their extremities, are di¬ 
vided so as to furnish sensation or motion, as the 
case may be. If a nerve of sensation is divided, 
sensation, and not motion, will be lost; and if a 
nerve of motion, motion, but not sensation; and if 
that part of the spinal column should be injured, 
which gives rise to one or other of these systems 
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of nerves, the nerves which arise from them, whe¬ 
ther of sensation or motion, w^ill entirely lose their 
powers 

CHARLES. 

This is a very interesting view of the subject, 
and certainly removes the difficulty with regard to 
a certain independence of sensation and muscular 
power on each other. But, then, are we to view, 
according to Mr. Bell’s idea, the spinal marrow as 
another brain, giving influence and power to the 
nerves arising from it, independently of its con¬ 
nection with the brain ? 


Mr. Bell traces the columns of spinal marrow 
which belong to sensation and motion, upwards to 
the brain itself; and hence he infers, that these 
columns deduce, from the latter, their ultimate 
energy. From these columns within the skull, he 
likewise traces the oriorin of such of the nerves 

O 

which are sent out by the bi’ain, as are destined 
for communicating sensation, or muscular power, 
to the face and head. 

HARRIET. 

You spoke of a third column of the spinal mar¬ 
row, that which was appropriated to furnishing the 
nerves of respiration; but I cannot understand 
why there should be any occasion for a separate 
class of nerves for this function, since respiration 
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is a voluntary effort, which we have the power of 
stopping at pleasure. 

DU* A« 

We have, unquestionably, a certain voluntary 
power over the act of respiration. We can stop 
our breathing to a certain extent; we can breathe 
more or less rajiidly, and have the faculty likewise, 
of employing it in accomplishing some other ope¬ 
rations, as those of smelling and speaking; but then 
we know that during sleep, and insensibility from 
disease, respiration goes on independently of the 
will; and that even with the possession of full con¬ 
sciousness, we are unable to repress coughing, 
sneezing, crying, laughing, and vomiting, in all 
W'hich phenomena, the muscles which are subser¬ 
vient to respiration, and which you will find when 
J treat of that function, are very numerous, are 
more or less concerned. Mr. Bell, therefore, con¬ 
sidered it as necessary that these muscles should 
have a peculiar set of nerves, for associating them 
together in the various actions of respiration. 

SOPHIA. 

But there are, then, nerves supposed to be pos¬ 
sessed, over and above the usual nerves of sen¬ 
sation and motion ? 

DR. A. 

Certainly; the muscles in question have the 
ordinary demands of other voluntary muscles on 
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the nerves of sensation and motion, and the respi¬ 
ratory nerves he conceives are superadded. Mr. 
Bell observes, likewise, that animals which do not re¬ 
spire, are without this set of nerves, and tliat, as the 
functions of these nerves are independent of rea¬ 
son, and are capable of being exercised independ¬ 
ently of the brain, or when separated from it, the 
column from which they are derived does not 
extend to the brain, but is lost in the medulla 
oblongata, the upper part of the spinal marrow. 
He has satisfied himself, that five nerves which 
come out from the central of the three columns 
which I have just mentioned, near the commence¬ 
ment of the medulla oblongata, are destined to that 
function, and infers that the remainder of this cen¬ 
tral column, through the whole extent of the spinal 
canal, supplies roots to the spinal nerves, so as to 
give them an association with the action of respi¬ 
ration. 

CHARLES. 

If we can conceive a muscle to be deprived of its 
sensitive nerve, and to retain its motive nerve, there 
would be a considerable difficulty as to our knowing 
how the muscle was affected, as volition from within 
could not be assisted by sensation from without. 

DR* A* 

This would certainly be the case, and so it has 
happened in the very few instances of this kind 
which have been mentioned by authors. In opes 
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a man who had lost the power of sensation in his 
hands and feet, but retained that of motion, was 
able to grasp pretty firmly; but in holding any 
thing was apt to drop it, if his attention were at 
all called away. In another, a female with a simi¬ 
lar affection, was continually drppping various 
household articles on turning her eyes aside, which 
she could hold in safety as long as she looked at 
them. 

Mr. Bell, too, found in a patient of his own, a 
female, in whom the nerves which imparted sen¬ 
sibility to the eyes and eyelids, had been pressed 
on by a tumour, which, however, did not affect the 
nerves of motion, that she could open and shut the 
eyelids, but she could not tell whether they were 
open or shut. From this and other considerations 
he deduces the very reasonable conclusion, that 
muscles require both species of nerves, which form 
a sort of circle between them and the brain; and 
that while one nerve conveys the influence from 
the brain to the muscle, another gives the sense of 
the condition of the muscle to the brain. 

CHARLES. 

You have mentioned, that there are nerves 
which supply muscles that are obedient to the 
will, and others which are appropriated’ to such as 
are partly voluntary, and partly involuntary mus¬ 
cles. But is there a particular set of nerves which 
are, devoted to the muscles which you have named 
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to US as being entirely involuntary, such as the 
heart, the stomach, intestines, &c. ? 


DR. A. 

Your question involves several points of great 
consequence in physiology. It has long been ob¬ 
served, that all the muscles, or muscular struc¬ 
tures, which are independent of the will, are sup¬ 
plied from a p^ticular nerve w'hich is termed the 
great sympathetic nerve of the body, and has no im¬ 
mediate origin from either the head, or the spinal 
marrow, like the nerves of sensation and volition. 
This nerve is derived, in the first instance, from a 
small branch proceeding from one of the nerves of 
the head, and receives accessions from branches 
derived from all the nerves which it approaches, 
whether those of the head, rfeck, back, or loins. 
It is thus connected with all the other parts of the 
nervous system, as its name imports ; but it is, to a 
certain degree, independent of them; forming a 
system of itself, and being destined to the supply 
of those functions which are too essential to life to 
be left under the influence of the will. — I may 
mention, likewise, that in various parts of the ner¬ 
vous system, the nerves are interwoven with ,each 
other,' in a sort of network, called a plexus, the 
object of which seems to be, the prevention or 
diminution of eventual disadvantage, from any 
injiu’y to a nervous trunk. 


1 
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There are also, in various parts of the nervous 
system, small knots called ganglions, which seem- 
to be made of a mixture of medullary and cineri- 
tious matter. Nervous fibres run into, and are 
lost in them; and others proceed from them ; but 
it is observed that the latter are more numerous 


than the former; and hence it has been sup¬ 
posed, by some physiologists, that ganglions are 
to be viewed as a description of minor brain, and 
as therefore connected, in some way, with the pro¬ 
duction or increase of nervous energy. No satis¬ 
factory opinion has, however, been hitherto formed 
relative to their use in the animal economy. But 
both ganglions and plexus seem to have an im¬ 
portant influence in producing the sympathy which 


exists between various parts of the body. 


HARRIET. 


What an extensive and beautiful system of 
operations is carried on throughout the animal 
body, by means of these $mall white threads; 
and how admirably nature, seems to have pro¬ 
vided, by their means, for an extensive sympathy 
of one part with another, over the whole ma¬ 
chine. But have all orders of the animal creation 
brain and nerves, like maiii and the higher de¬ 
scriptions of animals ? or ^does nature provide 

the same effect ? 

« 

f 


other modes of producing 


,■ 5 . ■ ' 

WV’ ' 


DB.« A* 


0 WV’ 

^ I have already mentioned to you, that in man 
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the magnitude of the brain, compared with that 
of the nerves, is greater than in any other animal. 
The higher orders of animals, (those with ver¬ 
tebrae, which include the mammalia, birds, many 
fishes, and serpents,) have likewise brain, spinal 
marrow, and nerves, which vary in their propor¬ 
tions to each other, and in many points of or¬ 
ganisation ; but many of the lower orders, as 
worms and insects, have merely one or two longi¬ 
tudinal nerves in the centre of their bodies, having 
in them various knots, or ganglia, from which 
other nerves proceed; and having, some of them, at 
one end, a slight enlargement, which may be con¬ 
sidered ^ a brain* This is the most simple form 
of nervous structure, and resembles, in some 
measure, that particular part of the nervous sys- 
tem, the sympathetic nerve, %hich exists in the 
higher orders of animals; but while in the latter, 
the sympathetic nerve is solely applied to the or¬ 
gans concerned in the natural functions, namely, 
^ose of growth and nourishment, the longitudinal 
nerves exercise^ in the lower prders of the creation, 
all the functions of the nervous system which are 
necessary to sensation, muscular motion, and the 
support of the animal. These animals may, indeed, 
be considered as having nerves, or rather brain, 
universally difiused ovct them; and many of them^'" 
aa they are liable to accidents, posses;;i^^jpower of 
repair and reproduction^ which is 
wonderful. 
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SOPHIA. 

* I 

r was much struck with the reproduction of the 
claws of lobsters and crabs, which you mentioned 
to us: are there animals whiph go further than 
them in the possession of' this power ? 


Dlt. A. 

To a very great extent; and the lower we go 
in the scale of creation, the more surprising is the 
reproductive faculty. How liable is the earth¬ 
worm to be injured by the unconscious gardener; 
but the injury, so far from diminishing animal life, 
increases it; for each portion into which the ani- 
nial may be divided by the spade, becomes a sepa¬ 
rate creature, having a separate system of parts 
speedily regenerated. The head of the common 
snail, with its four horns, has been satisfactorily 
ascertained to be renewed in; the course of six 


months; and in an animal, of a more complicated 
structure, the water newt (ih^ lucerta palustris), 


a complete eye was re-formed m the course of ten 
months, with all its various jmrts. The star-fish 
and anemone may have their fetitacula removed, 
and they are speedily replaced^ and if these ani¬ 
mals are divided, two or rhore distinct animals are 

£ 

the consequence. But the 'firesh-water polype 
affords the most extraordinaiy example, of any 
known, of this wonderful power: for in whatever 
way^it may be cut or divided, each part becomes, 

WOL. I, ‘ M 


> % 
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in a few days, a separate animal, capable of all 
the functions of its parent. This animal is of a 
soft nature, like a common snail. It adheres by 
one end,, like a sucker, to water plants, and other 
substances; and the other end, which is the h^sd, 
is surrounded by many little arras or feeders, 
Avhich seize and bring to^the mouth, around 
which they are placed like radii, minute worms 
and water insects. 


SOPHIA. 

How very wonderful is this power; but we can 
hardly imagine that wJien such results take place 
from the accidental injuries of such creatures, they 
can have the same degree of sensibility as the 
higher oHlers of the animal kingdom. 


DR. A. 

We are, I think, entitled to infer that they 
have not; for nature, in providing for their preserv¬ 
ation, and even extension, would hardly do this 
at the expence of so much suffering as would take 
place, if a worm., or a polype, underwent as much 
suffering from injury, as a man, or a quadruped. 
With the latter, insensibility and death are the 
result of severe injuries; and the beneficence of the 

I • 

Creator wohld not doom his creatures to those 
exquisite sufferings which must precede reproduc¬ 
tion, if sensibility existed in the lower orders ol‘ 
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animals, to an extent similar to what it does in 
the h^ltek > :' 

Some of the animals which I have just 
tiohed, as star^fidi, have no apparent nerves \ bat 
it may still be presumed, Uiat they have som^ 
thing analogous to them, since the^ possession of 
sensation seems to be necessary to vitality; and 


sensations and various other functimis of life are, 

t S 

* , 

invariably connected, in other parts of the creation, 

with a nervous system. 



i 

CONVERSATION IX. 

t 

OF THE ORGANS OF SENSE. 
SMELL AND TASTE. 


DU. A. 

After having given you a general view of the 
brain and nervous system, I shall now pursue the 
subject into the organs of sense. By those I 
mean- the pai'ticuiar organs witli which nature has 
endowed us, for the purpose of communicating 
impressions from without. 

SOPHIA. 

IS 

You mean, 1 suppose, hearing, seeing, feeling, 
smell and taste. 

DR. A. 

I do so; and it is by means of these organs ge¬ 
nerally, and by their particular modifications in 
different animals, that many of the various charac¬ 
ters in the animal creation are produced. 

CHARLES. 

^'ou meniitmed that the nerves proceeding from 
the brain supply the organs of sense. You n^can. 



SMELL. 


21' 


then, that certain nerves are distributed to tliesc- 
organs, so as to give them their jiarticular fitnes'^ 
to receive and communicate impressions. 


DR. A. 

('ertainly. The nerve of sight, or the 
nerve, is diffused over tlie retina of the eye, tin 
the purpose of receiving the rays of light upon it, 
and transmitting the impressions which they ])ro- 
duce, to the brain. The olfactory nerve is diffused 
over the membrane of the nose, in order to pro¬ 
duce smell; the nerves of taste, over the tongue; 
those of heai’ing are spread into the interior jiart*. 
of the ear; and the whole surface of the body hii‘^ 
a delicate and extensive diffusion of nerves over it, 
which impart sensibility. 

. UAIUIIET. 

Then, I suppose, there are differences in these 
nerves, by means of which they are capable of re¬ 
ceiving one kind of impression, and not another. 

DR. A. “ 

That there are difference^ we are very sure; 
but in what they consist, we k^jow nothing; except, 
perhaps, that we can perceive" some little dissimi¬ 
larity of appearance in some 4f them, which in iv> 
way resolves the difficulty. Ikature has imparted 
to the nervous expansion of different parts, differ¬ 
ent ^faculties; but why the Iretina, which is the 

» M 3 
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sensible part of the eye, should be capable of solely 
transmitting to us perceptions of sight, and hot of 
smell ; and why tlie faculties of the auditory nerve 
should be appropriated to hearing, is an ultimate 
fact for which wc can give no account. 

CHARLES. 

May there not be a certain organisation of these 
parts, to which they may owe their respective 
faculties ? 

r 

DR. A. 

This may be the case for any thing that we know; 
but it would not remove the difficulty, if it were, 
proved; for organisation is only another expres¬ 
sion tor minute structure, ajid if wc could ascertain 
this ever so correctly,* we still should be ignorant 
why the structure wns connected with, the pos¬ 
session of certain properties. The Creator has 
chosen to implant peculiar faculties on particular 
parts, and to connect with them certain varieties 
of structure and appearance ; but there is no rea¬ 
son, except his will, that the skin should ndl^^ee, 
or the ear smell. — It is necessary-now, however, 
to enter into some details on the individual organs 
of sense, and I shall first consider the organ of 
SMELL, which I take first, merely because the 
nerves which are termed the first pair are devoted 
to ^is particular organ. 



SMELL. 




fn the upper part of the liice, theie is a hue 
structure of thin, slight bones, covered with a fiiu 
membrane, called the Scliiieidorian or pitaitoi’)^ 
membrane, on which the olfactory nerve i» dd- 
fused. These bones are of the thiimest and most 
fragile description, and are only intended as a soi i 
of frame-work for the membrane to be spread o\ei, 
They are protected from external injury by tlu‘ 
firm and strong nose and cheek bones; but when 
.my disease attacks them from within, they aie 
very liable to serious molestation. The an* con¬ 
veying with it the subtle particles which cdhstltiin 
the materials on which srneli is exercised, is ap- 
plietl, during inspiration, to the delicate and sen¬ 
sible olfactory organ; and thus the sensation j>n>- 
duced, which has so constant a connection with 
the [troduction of what is agreeable or unpleasant 
to us. 

SOPHIA. 

Are the nerves divided and subdivided on this 
membrane till they become invisible threads •• 


DR. A. 

The olfactory nerve diffets from most olheis, 
in being of a pulpy nature; hnd the expansion is 
therefore sooner lost thati gi many of the otht-r 
organs of sense. 

SOPHIA. 

Some animals have great nicety of smell; is 

M 4- 
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/ 

thei'c any peculiarity apparent in them, which 
gives rise to such additional 4Derfection of sense ? 


Dlt« A« 


The membrane on which the nerve is expanded, 
in such animals, is of larger surface, which arises 
from the peculiar bony structure which it covers, 
occupying a greater portion of tlie skull; and its 
divisions, ~or cellular structure, being therefore 
more- extended. You may readily infer this, from 
. the greater capacity of the nostrils, and the bones 
immediately contiguous to them, in hounds and 
point^irs, which are remarkable for their smell, 
than in the greyhound, in which the nose is poiiitetl, 
the face very flat, and the space appropriated to the 
expansion of the nervous matter verj' small. The 
liedgehog, the mole, the weasel, the bear, and the 
elephant, have a large space devoted to the con¬ 
volutions of the pituitory membrane; and all these 


animals are remarkable for the acuteness of their 
smell. The seal is also very peculiarly gifted in 
its extent of. smelling surface; and as this animal 
spends much of its time in the water, where the 
irritation of the water in swimming, particularly in 
a swift movement, miglit injure the sensible surface 
of the inner part of the nose, it has the power of 
closing up the opening into tlie nostrils, to prevent 
inconvenience. 



SMEIX. 




CHARLES. 


One would tliink that the passage of' the air 
through the nostrils, was likely to ’•dry up the 
moisture, and therefore diminish the sensibility of 
the organ. 


OR. A. 

ll would certain})^ do this, if it w'cre not for a 
continual secretion, as well from the membrane 
itself, as from its expansion in various contiguous 
cavities. In the foreliead, and in tlie jaw-bone, 
are cavities, called sinuses, which are lined with a 
continuation of tins membrane. They thus aftbnl, 
by* their continual secretion, a Iluid, which gra¬ 
dually distilling out of thorn, preserves the delicate 
membrane, on which the olfactory nerve is e x- 
paneled, in continual fitness for its function. Yvu 
may feci, in a common cold, a sense of fulness ami 
weight on the forehead, which arises from a slighi 
inflammation of the membrane lining two snia'l 
cavities placed at the upper part, jind near tlie 
centre of each orbit, and coifimmilcating by small 
t)penings with the cavity of Jhe nose. These si¬ 
nuses hardly exist at birth, w|ien indeed the whole 
olfactory organ is but very d»npcrfectly evolved. 
They may be considered as|giviiig, in some de¬ 
gree, vibration and tone tq^the voice; and the 
openings into them are so placed, that the secretion 
which they produce may have an exit from one or 
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SOPfnA, 

I hav« heard of persons having discharges from 
their brain through tlie nose. Such a tiling must 
be of a very formidabre description. 

s ' 

DR. A. 

So it would be, if it were the fact j but these 
discharges are either from the increased or altereil 
secretions of the sinuses, or the cavity of the nose; 
or from some aflection of tlic delicate bones con¬ 
nected with the olfactory organ. The existence 
of such discharges from the centre of the head, 
was credited, even by medical men, till they (be¬ 
came better acquainted willi the anatomy and 
pathology of the parts. 

' CHARLES. 

As the air which wc insjhre does not pass 
through these sinuses (for they seem from your 
description to be all of, them culsde sacs), they are, 
I suppose, little connectetl with the exercise of 
smell ?. 


DR* A* 

They have acute sensibility, but it does not ap¬ 
pear that the olfactory nerve is diffused over them, 
so as to constitute them a part of the organ of 
smell, probably for the reason which you mention.— 
The odorous particles of bodies must be of a very 
minute nature, when I tell ;^ou, that musk and 
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ambergi'is may diffuse a continual, and strong 
odour, for a long period of time, without ^suffering 
any diminution of weight. Haller found, that one 
grain of ambergris imbued 8000 square feet of 
paper with its j^culiar odour, which was not lost 
during a i)eriod of 40 years : and you may readily 
conceive liow minutely some substances are capa¬ 
ble of diffusion, and how exceedingly small a por¬ 
tion is cognisable to the senses, when I tell you, 
that the same great physiologist calculated, that 
less than the two thousand millionth part of a grain 
of camphor is distinctly perceptible when diffused 
ill air. Lord Valencia mentions, that the perfumes 
of Ceylon are to be discovered at nine leagues 
from it. 

CHARLES, 

The effluvium left on the ground by an animal 
passing over it, must be of an extremely subtle 
nature; yet it is pal[)ablc to dogs, and other hunt¬ 
ing animals. I have often been astonished at the 
acuteness of their organs, so much beyond that of 

which we have anv idea from ourselves. 

•' 1 

T)Tt» A« 

This is a matter of profound admiration; and 
with dogs, it will even go to the extent of tracing 
out their master by scent, among many other per¬ 
sons. Birds seem also to have a very acute smell; 
and it is said by Shaw, that the burouras, or large 
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horned owls ofthe desert, during the existence of 
the plague at Algiers, used to hover over the tdwn, 
and even pitch on infected houses; but they return¬ 
ed to their native deserts after tlie distemper ceased. 
Marvellous accounts have been given of Asiatic 
birds having been attracted to the plains of Phar- 
salia, after the celebrated battle which decided the 

I 

fate of Rome. 

A 

/ 

HARRIET, 

We hear of various savage tribes, among In¬ 
dians, being endowed with a fine sense of smell. 
It would appear, therefore, that it is capable ol‘ 
being improved according to circumstances. 

n]t. A. 

Many such accounts are given by authors; and 
I have no doubt tlmt greater attention to the ob¬ 
jects of perception will tend to cultivate its powcj’; 
but it is even said that the oHiictory organs are 
developed, in an extraordinary manner, in the in¬ 
dividuals of some of those tribes, as if the necessitv 
for the exercise of such faculty increased the actual 
quantity of the organ. Blumeiibach, in his plates 
of skulls, gives the head of an American Indian 
chief, who was executed at Philadelphia, about the 
year 1760, for murder, in which tire cavity of the 
nose wws of extraordinary magnitude. He also 
mentions the skulls of some negroes as having 
larger nasal organs than are usual in human heads. 
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, We have seen tliat domestication produced various 
changes in the characters and forms of animals; 
and that considerable alterations may likewise be 
effected by civilisation among the human race. If 
is to be remarked, liowever, that among Blumen- 
bach’s heads of negroes, there is a very great di¬ 
versity in form, in elevation of forehead, in tlie 
lacial angle, and in the magnitude of the nasal 
t>rgans. 

' SOPHIA. 

i 

The sense of smell is, I suppose 5 imiversally 
given to animiils; but there are some which do 
not !)reathc, as fish ; where does the organ lie^ in 
them ? 


DK. A. 

. Most animals have the organ of smell; and 
those which are dependent on it in a principal 
degree for discovering their food) possess Jl in 
greatest perfection. Thus hhntitig animals, as we 
have seen, arc of this class; hnd so are the grami- 
nivoroiis, which are, by tiieir'smell,. led to the pal- 
ffcular plants which are mos|^ suitable and accept-' 
able to them. Fish have th^ nerves of smell dif* 
fused over their snouts, in omer to give assistance 
to the organ of taste; but it pay be observed) that 
the whale has no olfactory hetwe, and seems to 
be entirely destitute of any oVgan of smell. The 
precise position of the organs of smell in insects 
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and worms is not known, though it has been as*- 
cerlained that these animals are endowed with this 
sense. The spiracles, or breathing pores, which 
lire openings that serve the purpose of die 
mouth, tt) admit air into the body of ,the animal, 
have been, in the former, regarded as the probable 
seats of the organ of smell: but Kirby and Sjience, 
the authors of the delight! ul w'ork on Entomology, 
which is so deservedly a favourite with the public, 
are of opinion that this sense is placeil near the 
mouth. 

The OHGAN OF TASTE has much connection 
with that of smell. By smell we are directed to 
what is grateful and salubrious; and by taste we 
derive a gratification in taking food, which insures 
our attention to the nouri.slnuent of our bodies, 
and tlierefore to the preservation of our health and 

I 

existence. 

OIIAULES- 

Is there any particular nerve which is appro¬ 
priated to taste, as to smell ? 

I 

DR. A. 

Anatomists have not been cpiite agreed as to tlie 
particular nerve in which the faculty of taste re¬ 
sides; for the tongue, wliich, in man and some 
other animals, is the prime organ of taste, has 
likewise other duties to perform, for which it has 
a curious structure of muscles, which, in thpir 
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turn, require nerves. It appears, however, that the 
nerve of taste is a branch of the fifth pair, which 
is the nerve that gives sensibility to the face. 

The tongue is composed of an assemblage of 
muscles, wliich arc necessary for performing all 
the minute motions required in speech. It is 
covered, as the other parts of the body are, with 
skin and cuticle; but from the skin arise small 
elevations, or papilim, most numerous ou the point 
and edges, which are very vascular, and on whicli 
the extremities ‘of tiie gustatory nerve terminate. 
Anatomists distinguish these papilla? by particular 
names, from their supposed sliape or appearance, 
as pyramidal, fungiform, and conoid. 


CirAlU-ES. 

Tlie continual moisture of the mouth is doubt¬ 
less intended to keep the organ of taste in proper 
order for its exercise ? 

1)R. A. 

Certainly; lor you may observe that when the 
mouth is dry and parched, the power of tasting is 
lost, as happens on sleeping, long witli the inoiuh 
open.—For the purpose of tJi$te,it is necessary that 
the food should be to a certain degree dissolved, or 
softened; for it could not otherwise enter into the 
inequalities of the tongue’s surface, so as to give 
rise to the perception of taste. 
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A 

SOPH T A. 

1 

' Does the tongue then produce the gjiittle, or 
fluid, which keeps the mouth moist? 

DR. A. 

There is so much required for the purpose of 
lubrication, and also for moistening the food, 
during mastication, that besides the continual se¬ 
cretion of SI fluid, which takes place from the 
mouth, in common with all other cavities, there 
are peculiar organs, or glands, situated in or near 
the mouth, which are destined for the secretion of 
the saliva, and wdiich throw it into diflereiiL parts 
of the mouth, by means of small ducts or tubes. 
Two of these glands, the parotid, are situated at 
the side of the jfacc, and ascend upwards about an 
inch and a half from the aimle of the iaw. An 

O 

inflammatory swelling of these glands constitutes 
the mumps. Two others are situated under the 
lower jaw, called the submaxillary, and two under 
the tongue, called the sublingual. 

t 

SOPHIA. 

I 

Are these ducts which you mention capable ol 
being discovered in the mouth ? 

s ' 

A nice and experienced eye may detect them; 
but the flow of the saliva which they throw in is 
so gradual, as not to .be capable of being disco¬ 
vered. A wound in the duct of the parotid gland. 
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when it .'runs along the face, is difficultly healed, , 
on account of the cotitinual stillicidium of galiva 
which takes place through it. Animals living in 
water are without this apparatus, which is obviously 
unnecessary in them. 

CHARLES. 

The power of habit seems to reconcile the taste 
to the most varied descriptions of aliment; whe¬ 
ther it be the train-oil and the raw whale of the 
Esquimaux ; the horse-flesh of (ho I'artavs ; or the 
greatest culinary refinements of civilised society. 

* DR. A. 

Ill is is wisely ordered by nature, in order to fit 
man for all the positions which he may have on 
the globe, and for the changes of abode which 
may occasionally be necessary for him. In ani¬ 
mals, too, there is a certain latitude aflbrded to 
taste, according to the circumstances in which they 
may be placed; and wc shall afterwards fiud, when 
we come to the subject of digestion, that ruminant 
animals, as cows, will occasionally reconcile them¬ 
selves to a diet very different from their ordinary one. 

CII ARLES- 

Is the tongue the only organ on which the 
neiwes of taste arc diffused ? for it would appear, 
that in tasting, we employ both die tongue and 
the roof of the mouth, though this may, indeed, be 
merely for the purpose of a[)plying the thing tasted 
teethe papillae of the tongue. 
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PR. A. 

I believe it is principally with this view; though 
it lias been thought that the neiwous expansion 
extends in some degree to the palate, sides of the 
mouth, and lips. But it may be found, that if a 
portion of sugar, salt, or anj^ other sapid substance, 
is rubbed on the^tongue with the finger, the taste 
of the particular substance is distinctly perceived; 
on the other hand, this is not the case if the same 

K 

substance is applied in a similar way to the palate, 
or any other part of the inside of the mouth. 
Blumenbach, however, mentions the casft of a 
man who was born without a tongiu',, but in whom 
the distinctions of salt, sugar, and aloes, were rea 
dily perceived, and were expressed in writing, when 
any of these substances were rubbed on the j)a]ate. 
Here, however, it is not improbable, that some 
branches of the gustatory nerve might be commu¬ 
nicated to *the palate, in the absence of the organ 
on which they were usually bestowed.—'I'he tongue 
.appears to be an organ of taste in most animals; 
and in some of the graminivorous, it has elevations, 
directed inwards, which assist them in tearing up 
grass. Other animals, of the cat kind, have the 
tongue arn>ed with sharp, stj'ong prickles, which 
aid them in holding their prey. With some ani¬ 
mals this organ is principally, if not entirely, 
intended as a means of procuring their food. The 
ant-eater, for example, thrusts its long hard tongue 
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out. and waits till a sufficient number of nnis 
settle uj)on it, when Jt draws it in, and swallows 
thciu whole. The chainelion’s tongue is likewise 
ver} long, suul is covered w'ith a viscous secretion, 
by means of which, when darted forward, the small 
insects which constitute its food are entangled. 

In many biials the tongue, hard, pointed, or 
barbed, is thrust out as an oflensivc weapon, 
by means of a curious structure ol' a})propriatc 
muM;les. 


SOPHIA. 

l^ut it is difficult, in many of the examples whicli 
you have given, to .state where the organ of taste 
can be, the tongue is obviously incapable of 
acting in this capacity, from its hardness and 
mscn''ibUitv. 

DR. A. 

11 is probable, however, that the organ of taste, 
inav be situated behind, so as to receive its due 

V * ^ 

gratification in the act of swallowing, whicli we 
know is tlie instant at which the enjoyment of' the 
gourmand i.s complete. 
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